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LOYAL INITIATIVE 
3y COMMANDER R. A. THEOBALD, U. S. Navy 


The efficiency of a military force is an exact measure of the professional 
attainments of its commanders. Public attack on these officers is a two- 


edged evil. First, it destroys the country’s confidence in those commanders, 


and without this confidence a military force is impotent. When a country 
cannot place its trust and faith in the senior officers of its military services, 
that country is as unprotected as if its army and navy did not exist. Only 
so long as an army and a navy can command the loyal support of their 
country and its rulers, only just that long is it possible for those military 


forces to serve with possible hope of success. 


HI question of the dictates of loyalty in the relations ex- 

isting between a junior and a senior in a military service in 

time of war has its very serious side. This is especially 
true because no question involving the regulation of human con- 
duct is ever capable of reduction to an absolute formula. Ever, 
situation that arises in the conduct of a military campaign has so 
many questions and so many complications that there are few 
cases where two human minds, attacking the same problem, will 
reach the same solution. It is obvious that a junior, confronted 
with a new situation, will arrive at a decision which in most cases 
would differ in many particulars from the decision that his senior 
would reach under similar circumstances. If a military force is 
to operate as a cohesive whole, the every thought of a junior 
should be to further the desires of his commander-in-chief, or, to 
state the proposition more broadly, to further the military interests 


of his country. 
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We may start then with the positive statement that the first 
requisite of military success is loyalty; that all subdivisions must 
be actuated by a loyal desire to further the general cause. His- 
tory, however, does afford us examples of the highest loyalty 
causing the most violent conflict in the mind of the subordinate, 
A soldier’s first thought is his country. This loyalty usually re- 
quires of a subcommander in a military operation that he use all 
his energies to further the plans of his immediate superior and, 
through that immediate superior, those of his commander-in- 
chief. There have been cases, however, where a subcommander 
has »cen able to assure himself that strict compliance with an 
order would prove harmful to his country. The question at once 
arises—does he owe his first loyalty to his country or to his imme- 
diate superior? Obviously, if the order of his immediate superior 
is going to be decidedly detrimental to the general cause, he would 
be justified in deviating from the exact spirit of the orders. 

Probably the saddest example of such a situation that history 
aftords is the case of General Fitz-John Porter under Pope in the 
second battle of Bull Run. Fresh from the Peninsular Cam- 
paign, where his work under McClellan was of the highest order 
and where he had established a reputation, second to none, among 
the corps commanders, Fitz-John Porter on the second day of 
the second Battle of Bull Run received orders from Pope, the at- 
tempted execution of which the former knew could only mean 
frightful losses in his command. Pope, not on the field of battle, 
and not in full possession of the facts, ordered Porter to attack 
Jackson’s right. Porter, on the field of battle, where he knew 
whet was happening, sent word to Pope that such an attack was 
iz:possible because large forces were on the field in a wood, well 
to the right of the ordered point of attack. As we now know, this 
was Longstreet, at the time in position to the right of Jackson and 
ready for battle. In sending back word of these forces, Porter 
invited Pope, if not satisfied with his decision, to come on the 
field and see the situation for himself. This Pope did not do but 
reiterated his order that Porter attack at once. Porter again re- 
fused. It is hard to imagine a sadder dilemma than that which 
confronted Porter. A man who is absolutely certain of the situ- 
ation and a man who has proved himself a brilliant fighter is here 
confronted with the necessity of deliberately disobeying the orders 


of his commander-in-chief or deliberately acquiescing in the an- 
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1926] Loyal Initiative 3 
nihilation of his command. ‘This annihilation, obviously, could in 
no way further the cause of the Union Army. With all the facts 
as now known, there can be nobody who does not feel that Porter, 
knowing what he did, was justified in refusing to attack. Every 
military consideration was on his side except one. That one con- 
sideration was a subordinate’s loyalty to his senior. In acting as 
he did, Porter, of course, had to assume full responsibility for 
failure to carry out the orders of his commander-in-chief. For 
his action he was court-martialled and dismissed from the Army, 
and, correct as he was from a tactical standpoint, the harsh dic- 
tates of military discipline can never be disregarded and this pun- 
ishment must be adjudged in accordance with the demands of the 
situation. Whenever a junior assumes the responsibility of de 
liberately disobeying the spirit of an order, he must accept the 
probability of severe punishment. The lesson here is that future 
subecommanders, faced with the situation that confronted Porter, 
would be justified in acting as Porter did, because loyalty to 
country demands such action. In doing so, however, the sub- 
ordinate will realize, as Fitz-John Porter may have realized, that 
he may face drastic military punishment. The fact that an in- 
vestigation in 1866 resulted in a reversal of the court-martial deci- 
sion in this case and that Porter was reinstated in the Army does 
not alter the fact of his punishment. The memory of two and a 
half years of unemployment during the most important part of 
the war could never be effaced. 

To act under these circumstances as Fitz-John Porter did, de 
manded moral courage of the highest type. Any subordinate in 
the future who might find himself under similar necessity could 
only react to the situation in a similar way, if he, too, were plenti 
fully blessed with such courage. In a military force, the refusal 
to comply with the spirit of the orders received must obviously be 
contrary to all previous training. Such action must prove repug- 
nant to every junior, however necessary he may believe it to be. 

We can now turn to an example of a very similar character 
but with much happier results. In his far-flung enveloping move- 
ments in the Ulm campaign, Napoleon had placed his northern 
wing under the command of Murat and had then proceeded to the 
southward where he was personally directing the operations. The 
northern wing consisted of Murat’s corps, south of the Danube, 
and Ney’s corps, north of that river. Murat, hard pressed by the 





4 U. S. Naval Institute Proceedings 


| Jan. 


Austrian forces, ordered Ney to reinforce him by moving to the 
south bank of the Danube. Ney did not whole-heartedly comply 
with the orders of his immediate senior, Murat; as a matter of 
fact, he delayed in every possible way in the execution of these 
orders and only transferred a small part of his corps, not quite 
one division, to the south bank. Ney appears to have appreciated 
the combinations that Napoleon was effecting, while Murat, for the 
time being, was apparently unable to see beyond the operations of 
his own individual corps. Napoleon, hearing what was happening 
in the north, arrived in time to re-establish conditions as he desired 
them but only because of Ney’s delay and disobedience in carrying 
out Murat’s orders. It is very significant that later events proved 
that Ney was defending the very line that Mack had selected for 
his attempted break through. Had Murat’s orders been promptly 
complied with, Napoleon’s combination would have failed, and 
If we 
accept the fact that Ney, advised by his chief of staff, Jomini, 
absolutely comprehended Napoleon’s desires, it is hard to say 
that he did wrong. 
the responsibility that Ney did, must be absolutely correct in his 


the Austrian forces would have escaped to the northward. 


It is obvious that a commander who assumes 
appreciation of the situation. Ney’s action was a large contribut- 
ing factor to Mack’s surrender which followed shortly thereafter. 
Loyalty to his commander-in-chief and his country meant dis- 
obedience to the orders of his immediate superior. 

Ordinarily, either of the happenings that have just been re- 
viewed would appear to demand the relief of the superior who 
could not command loyalty of his junior. In the case of Fitz-John 
Porter we have seen Porter dismissed from the Army, but Pope, 
as we might expect, also was relieved of his command for in- 
efficiency. Such situations can rarely arise where the operations 
are conducted by a competent senior. In the case of Murat and 
Ney, however, no disciplinary action seems to have been taken 
upon either Murat or Ney. 
his many later campaigns. 
is not punished, we might well expect the senior—Murat, in this 
case—to be relieved from further military duty. 

In studying these examples we cannot lose sight of the fact that 
a situation is much easier to understand when all the evidence is in. 


Napoleon continued to use both in 
Ordinarily, if such action by a junior 


A junior would never be justified in acting as Ney or Fitz-John 


Porter acted merely because he believed that some other line of 
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conduct would slightly better his country’s cause. Such action 
can only be taken when the subcommander is absolutely con- 
vinced that such violation of the spirit of his orders is the supreme 
demand of the moment, viewed from the standpoint of the main 
interests of his country. 

The unfortunate feature in such circumstances is that a junior 
usually is enabled to envisage only a portion of the entire oper- 
ation and, generally, is not in possession of all the facts that his 
seniors have. Some future subordinate may be confident that he 
is confronting a situation similar to that of Fitz-John Porter and 
Ney, whereas, as a matter of fact, his own appreciation will be en- 
tirely in error. Prompt and immediate removal is the only de- 
fense that a senior should contemplate against such mistaken esti- 
mate on the part of his junior. 

In the early days of September, 1863, Rosencrans’ advancing 
against Bragg in three widely separated columns gave Bragg a 
wonderful opportunity of beating the Union forces in detail. 
Crittenden to the north and McCook to the south were well out of 
supporting distance of Thomas’ center corps. Bragg, apparently 
appreciating the wide scattering of the federal columns, issued 
orders for a concentration on Thomas. Two of his subordinates, 
Hindman and Buckner, instead of complying with the orders re- 
ceived, held a conference and decided upon another plan. They 
sent their recommendation to Bragg and awaited his reply, and be- 
fore his reply was received the opportunity had passed. Bragg, 
refusing to approve their plan, ordered another corps to help the 
attack on Thomas. None of Bragg’s efforts were successful at 
this time. Steele, in his American Campaigns, makes the state- 
ment, “The whole combination which ought to have succeeded 
failed apparently through the sloth and reluctance shown by 
sragg’s subordinates in the execution of orders.” 

Here is a picture of a very different sort from the two earlier 
examples selected. Here a golden opportunity is lost because 
orders are not energetically carried out. Undoubtedly these 
juniors, Hindman and Buckner, believed that their action was 
justified by the situation. When all the evidence is spread on the 
pages of history, however, we know that Bragg’s juniors deprived 
him of a splendid opportunity by failing in prompt and loyal 


obedience to his orders. 
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Under such circumstances, a senior worthy of being trusted 
with high command should visit prompt and severe punishment 
on the junior. This statement probably appears both trite and 
obvious to a military man, but it is interesting to note in this con- 
nection that General Maurice, in his appreciation of Robert E. Lee 
as a soldier, places his finger on this necessary attribute of a high 
commander as the greatest weakness in Lee’s armor as a soldier, 
General Maurice, in referring to Longstreet’s behavior at Gettys- 
burg, harks back to Longstreet’s failure to attack throughout the 
afternoon of the second day of the second Bull Run, although 
repeatedly ordered by Lee to advance. Longstreet in his memoirs 
appears to glory in the fact that he delayed in the execution of 
these orders and hectored Lee throughout the afternoon with other 
suggestions. In his book, General Maurice is comparing Lee, the 
general, with Wellington. In every attribute, save one, General 
Maurice in his comparison enthusiastically commends Lee to his 
readers. This one point is the question of Lee’s handling of re- 
calcitrant subordinates. Here, and here only, General Maurice 
points out that Wellington was immeasurably Lee’s superior. 

In commenting on Longstreet’s behavior at Gettysburg, Gen- 
eral Maurice said, in effect, that if Wellington had been in 
command of the Confederate army and had received the treatment 
from a subordinate that Lee received from Longstreet at the second 
dull Run, there would never have been any necessity for com- 
menting on that subordinate’s behavior at the later battle of 
Gettysburg—he would not have been there. This bears out the 
lesson that should be drawn from Bragg’s experience at Chicka- 
mauga, namely, that a military man fitted to high command must 
be prepared to deal out the most drastic punishment to subordi- 
nates who fail him, however well intentioned those subordinates 
may have been. The words “well intentioned” are used advisedly 
because we must bear in mind that in all the cases considered there 
is no reason to believe that any of the subordinates were actuated 
by other than thoughts most loyal to their country and her cause. 

Why Lee and Bragg did not demand relief of the subordinates 
who had failed them on two or three critical situations, I have 
never seen explained. The most plausible reason is probably the 
workings of politics in Richmond. And if this is so, another very 
necessary lesson in loyalty may be derived therefrom. A com- 
mander-in-chief of military forces must command the loyalty not 
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only of his subordinates but also of his government. When the 
President’s advisers can no longer urge him to comply im toto 
with the requests of a commander-in-chief in the field, the next 
obvious step is the relief of that commander-in-chief ; the obvious 
line of action for a commander-in-chief seriously thwarted at home 
is to insist on such relief. 

General Smith-Dorien’s letter to Field Marshal French in 
May, 1915, when he feels that strained relations make his resig- 
nation necessary, exactly fits the situation. In effect he says that 
it has been obvious to him for some time that the army under his 
command is not operating to the satisfaction of the commander- 
in-chief. He further says that he has come to the belief that the 
reason for this condition is that the commander of that army no 
longer commands the entire confidence of the commander-in-chief. 
He then says that having reached this conclusion, the reasons 
therefor, and the justice thereof, are not a matter for discussion 
at that time, that it is the duty of everybody to so act as to further 
the general cause and win the war—that these conditions make it 
mandatory for him to relieve the commander-in-chief of the em- 
barrassment of his presence as commander of one of the armies 
in the field, and he, therefore, without reservation placed his resig- 
nation in that commander-in-chief’s hands. Exactly the letter 
that General Lee should have written after the second Bull Run 
if he attempted to have General Longstreet relieved from the com- 
mand of his corps and that attempt failed. This one weakness in 
Lee’s military character which General Maurice so positively 
points out was the main contributing cause of his later defeat at 
Gettysburg. Either General Lee or Longstreet should not have 
been at Gettysburg after the happenings at the second Bull Run. 

Ignorance of the art of war, coupled with disloyalty to an 
immediate senior, explains many unfortunate military reverses. 
Zasulich in the Russo-Japanese War furnishes an excellent ex- 
ample under this head. In command of the Russian forces on the 
Yalu River, he was ordered by Kuropatkin to do all in his power to 
delay the advance of the first Japanese army under Kuroki but to 
retreat before becoming too heavily involved in action. He bom- 
bastically replied that the Czar had honored him with the Order of 
St. George, and that he did not retreat. The result was his over- 
whelming defeat in the battle of the Yalu on May 1, 1904, a defeat 
the consequences of which were out of all proportion to the 


numbers engaged. 
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Fortunately, serious consideration to examples of this class need 
not especially engage the attention of the military student of the 
present day because of the modern war colleges, staff colieges, and 
so forth. It is impossible to conceive of a subcommander of the 
future who will know so little of his profession. Cordonnier, 
commenting on Zasulich, makes the statement that Zasulich and 
Kuropatkin did not speak the same language. Indoctrination, the 
result of study in a modern war college, will at least insure that 
the high military commanders will understand each other. Such 
study and indoctrination will assure to a commander-in-chief that 
intelligent cooperation of a junior so essential to success if the 
junior is imbued with entire loyalty to his senior. Even with 
rapid present day communications, it must be recognized that new 
situations will arise and new information will be received which 
will require a junior to act before he is able to obtain orders from 
his commander-in-chief. Knowledge of what his commander-in- 
chief is trying to do and the loyal desire to aid in its accomplish- 
ment are the links between the subordinate and the commander-in- 
chief. History here records us two very fine examples: one 
where the initiative should have been used and was not, and the 
other where a proper use of initiative led to one of the brilliant 
acts of a subordinate on the field of battle. 

Longstreet’s action at Gettysburg has already been mentioned. 
This instance is believed an excellent example of how the sub- 
ordinate can obey the expressed order of his senior, and yet be 
actuated by motives that amount to disloyalty. On the afternoon 
of the second day he was ordered to turn the left of the Union 
line by an attack, the right of which was to be directed against 
Devil’s Den. Obviously, in issuing this order, Lee must have be- 
lieved that his opponent would occupy Round Top, which 
was the key to the federal left. Lee’s intention was to pierce the 
Union line to the northward of Round Top. Before the attack 
was launched, the right brigade commander informed Longstreet 
that Round Top was not occupied and requested permission to 
attack further to the right with the idea of seizing that posi- 
tion. Longstreet, who, prior to this, had urgently recommended 
that the Confederates avoid a battle at Gettysburg, and who defi- 
nitely stated his belief that no battle should be fought there, re- 
fused to modify the order for the attack. He positively insisted 
on carrying out to the letter the orders he had received from Lee. 
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This rigid adherence to orders was, to say the least, not actuated 
by the highest ideas of loyalty to his senior. Longstreet found 
himself in possession of facts he must have believed Lee did not 
have when the order was issued. Longstreet was a soldier of ex- 
perience, and his soldier’s mind must have grasped the fact that if 
he acted promptly and directed his attack on Round Top he would 
be accomplishing everything that his commander-in-chief desired ; 
that he would be acting exactly as his commander-in-chief would 
have acted if he had been on the spot, and in possession of the 
facts which Longstreet possessed. This example shows that initia- 
tive on the part of a subordinate is essential in military operations 
because situations must be met as they arise. It is this fact that 
makes the question of loyalty so all important. Longstreet has 
supplied us with an example of slavish adherence to an order that 
can only be characterized as a disloyal act. No single decision 
has probably ever had more far reaching effects. 

The other example selected to show how later information may 
alter a military movement is the action of Nelson at the Battle of 
Cape Saint Vincent. Jervis, the British commander of fifteen 
ships, intended to create a situation which would enable him to 
attack the Spanish fleet of twenty-seven vessels. He found his op- 
portunity in the fact that nine Spanish vessels to the east and south 
of the Spanish main body ~ cre well to leeward and considerably 
separated from the eighteen windward vessels. With the wind west 
by south, Jervis on the southerly course stood on until assured 
that a juncture between two subdivisions of that fleet to the south 
of his ships was impossible. He then hoisted the order “to cack in 
succession.”” By this counter-march to the north he expected to 
fall upon aiid defeat the eighteen ships of the Spanish main 
body before the remaining nine could support them. The signal 
books of that day and the fleet organizations were not what they 
are today. If they had been, Jervis undoubtedly would have made 
’ which would 


ce 9s 


some such signal as “divisions, tack in succession,’ 
have enabled him to stand as far south as the situation required 
without carrying the rear ships of the columns, the northernmost 
ones, beyond the approach of the Spanish main body. Nelson, in 
the third ship from the rear, however, saw that if all of the 
British fleet obeyed the signal and stood down to the turning point, 
the Spanish main body would pass ahead of the British fleet and 
would thus be enabled to reunite their divided forces. It was ob- 
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vious to Nelson that the battle plan of his commander-in-chief 
would thus be defeated. Nelson’s appreciation of the situation 
showed him that he must act on the information of the moment, 
and so he disobeyed the signal flying. He wore out of the line 
and, supported first by Collingwood and later by the van of the 
fleet, was able to place his ship acrass the head of the Spanish 
line, thus furthering the efforts of his commander-in-chief and 
ensuring a decided naval success. His action here is a priceless 
possession for future naval commanders, because in disobeying 
the signal flying he has supplied the finest possible example, the 
true use of initiative by a subordinate where that subordinate 
makes full use of the information of the moment to do everything 
the commander-in-chief would wish him to do. Nelson at Saint 
Vincent and Longstreet at Gettysburg supply the perfect contrast. 
As has been so often said, from the happening of the past the 
lessons of the present must be drawn. What lessons are derived 
from these several instances of history? Peace time thought and 
study justifies the belief that the modern age will produce few 
Popes. Hence, few subordinates in the future will face the bitter 
experience of Fitz-John Porter. Obviously, all training runs 
counter to a slavish adherence to the written order at the expense 
of loyal obedience to the spirit of those orders. With present day 
thought and training, there will be very little excuse for an instance 
comparable to Longstreet at Gettysburg. Even if it is asking a 
little too much to expect a frequent repetition of Nelson’s brilliant 
action at Saint Vincent, we may, at least, expect subordinate com- 
manders who will be endeavoring to follow this perfect pattern. 
These thoughts, however, recall the memory of Hindman and 
Buckner in the Chickamauga campaign. Does modern study of 
the art of war eliminate well intentioned subordinates whose initia- 
tive produces effects decidedly at variance with the wishes of their 
senior? To answer this question it would seem pertinent at this 
point to see whether modern history records events where juniors 
have violated the principles of the initiative of the subordinate. 
Prior to 1914, a great deal was written concerning the vast mili- 
tary organizations of the large European countries. While we 
did not hear so much about the study of war in the Russian mili- 
tary circles, everyone since the Franco-Prussian War had been led 
to believe that the study and thought of the German Army in this 
field was unsurpassed. Surprise may, therefore, be occasioned by 
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a review of some of the early events of the Great War in East 
Prussia. Samsanoff in less than one month’s campaign led the 
second Russian Army on the northwest front to one of the great 
disasters of history. Throughout his operation he was never able 
io view events in the same light as his immediate superior, J1 
linski, the northwest front commander. Jilinski repeatedly warned 
him that the frontage his forces were covering was too great. 
To the warnings and orders of his immediate superior, Samsanoff 
turned a deaf ear and continued his advance on points and in a 
direction at variance with the positive written orders of Jilinsk1. 
What the outcome of events in East Prussia would have been had 
Jilinski’s orders been obeyed will never be known. It is fairly 
safe, however, to remark that the complete overwhelming of the 
Second Russian Army would have been averted if Jilinski’s sub- 
ordinate in command of that army had obeyed loyally the spirit 
of his orders or if Jilinski had had enough force to compel the 
obedience of his subordinate. 

At this point, it will probably occur to many that this may be 
true of the Russian Army but hardly to be expected in the better 
trained high command of the German Armies. What are the 
facts here? Von Francois, commanding the First Prussian Corps, 
three times violated the spirit of the orders he received from his 
immediate superior. In the first instance, the Battle of Gum- 
binnen was the direct result of von Francois’ failure to comply 
with the spirit of his orders. He deliberately allowed his corps 
here to become so deeply involved that von Prittwitz was com- 
pelled to order the remaining available forces in support and the 
battle, which his commander-in-chief did not desire to fight at 
that time and which must be characterized as at least a strategic 
defeat, was the result. Von Francois was ordered merely to delay 
and observe, but, as is pointed out in a review of this campaign, 
von Francois was born in East Prussia and, apparently, the 
thought of the invasion of his native soil got the better of his 
military judgment and his loyalty to his senior. Later, during 
the progress of the Battle of Tannenburg, he deliberately dis- 
regarded for a second time positive instructions from his com- 
mander-in-chief and directed his advance miles from his given 
objective. Later, in the early days of September in the operations 
against Rennenkampf, without an apparently sufficient reason, he 
again saw fit to modify the ordered movements of his corps. 
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In the second instance above it is true that von Francois’ dis- 
obedience of orders made the results in the Battle of Tannenburg 
much more complete than they otherwise would have been. How- 
ever, at the time the orders were issued the German commander- 
in-chief apparently believed that his center, the Twentieth Corps, 
needed instant and positive support. Had events proved this 
support necessary it would not have been forthcoming. Von 
Francois, after the successful efforts of the first corps under his 
command in two main engagements with the enemy, apparently 
was unable to conceive that the situation in the center was as pre- 
carious as headquarters seemed to consider it, and later events 
appear to justify this appreciation. It is a fact, however, that the 
operation, although decisive in result, was not conducted as con- 
ceived by the commander-in-chief. 

Right down to the present day, history then affords us continu- 
ous definite examples where a subordinate is unable to accord 
loyal obedience to the spirit of all the orders that he receives. It 
seems obvious that if military and naval operations are going to 
take cohesive shape, the most vital single item of peace-time train- 
ing must be the inculcation of absolute loyalty to vested authority. 
This, of course, is not a question of loyalty versus treason, but 
loyalty as against license on the part of a subordinate. This 
faces us squarely with the fact that the inculcation of the highest 
type of loyalty to a senior must be the first item in the peace-time 
training of a military force. It must be held far more important 
than gunnery training, engineering training, or a study of strategy 
and tactics. 

This appears especially true because everything considered in 
this article deals with the situation where subordinate and senior 
wear the same cloth. A consideration of joint operations of mili- 
tary and naval forces has been purposely avoided. History is re- 
plete with the failure of such operations where generals and ad- 
mirals, equally loyal to their country’s cause, are unable to evolve 
plans which satisfy both military thought and naval thought. In 
studying such operations one has no difficulty in appreciating that 
this must be the case. Bred in a different school of thought, and 
educated separately, thus viewing situations from an entirely dif- 
ferent angle, there is little wonder that problems confronting a 
joint operation invariably present one solution to the military 
mind and another to the naval. 
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The solution of the high command of a joint operation is ob- 
viously a question of most vital importance to a country situated 
as the United States is, but this opens up a channel of thought 
beyond the confines of our present consideration. It is for tisis 
reason that every example cited herein has been one in which the 
senior and junior wore the same unitorm. 

International relations today insure that the military forces of 
a country spend a vast majority of their time in peace-time oper- 
ations and peace-time training. It therefore behooves those mili- 
tary forces to see if there is anything in their peace-time training 
that offends against the dictates of loyalty and the inculcation 
thereof in the minds of those associated with the military service. 
Viewed from this angle, it is believed that the present day is wit- 
nessing events that must have a most harmful effect. The high 
military and naval command of the country has been assailed by 
prominent officers; the purpose of this arraignment is to secure 
reforms in organization. Serious thought of the historical in- 
stances herein set forth makes it obvious that even if such re- 
forms were needed the method that has been taken to force these 
changes must be destructive of military efficiency. 

The efficiency of a military force is an exact measure of the 
professional attainments of its commanders. Public attack on 
these officers is a two-edged evil. First, it destroys the country’s 
confidence in those commanders, and without this confidence a 
military force is impotent. When a country cannot place its trust 
and faith in the senior officers of its military services, that country 
is as unprotected as if its army and navy did not exist. Only so 
long as an army and a navy can command the loyal support of 
their country and its rulers, only just that long is it possible for 
those military forces to serve with possible hope of success. 

The second evil feature of these attacks is that the spectacle of 
a senior officer publicly arraigning other seniors is bound to have 
a most unfavorable reaction in the minds of the other officers. 
The thoughts planted in these minds certainly will not nurture 
that loyalty on which military cohesiveness is founded. By such 
attacks is bred that lack of confidence in high command which 
leads to happenings such as Longstreet at Gettysburg and Hind- 
man and Buckner in the Chickamauga campaign. 

Both effects noted above should prove invaluable to future 
enemies; nothing could better serve their purpose. Any possible 
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enemy should be willing to spend millions in the spreading of 
such propaganda.* 

The main reason for the many extravagant statements and at 
times wild testimony that have been published recently is to com- 
pel the establishment of an air force separate and distinct from 
the Army and from the Navy. <A ‘long discussion to prove that 
a separate air iorce would be a distinct menace to national defense 
is not believed necessary. The past is replete with illustrations of 
the difficulty of cooperation that armies and navies have always 
experienced in joint operations. If future operations are under 
the necessity of coordinating the efforts of three forces, little ref- 
erence to the pages of history will lead one to the conclusion that 
the difficulty thereof would be insurmountable. 

Assuming next that the Army and Navy are to retain their own 
air forces but that these air forces are—in accordance with argu- 
ments advanced—to be a corps separate from the line of the Army 
and of the Navy, will such an organization be in accord with the 
dictates of that loyal initiative which we are attempting to investi- 
gate? The answer to this, it is believed, can be found in the testi- 
mony of the advocates of the separate air corps. Their published 
testimony is to the effect that the air corps problems are different 
from the problems of the Navy, that the air operations are incom- 
prehensible to the admirals and captains who command our fleets 
and ships; that an air force can only operate efficiently if com- 
manded by flying officers who comprehend the needs of a flight 
corps. If these sentiments express the service opinion of the vast 
number of aviators, it is believed that the seeds already planted 
in these minds will be reaped in a wealth of future war-time inci- 
dents in which the air subordinate will be unable to exercise his 
initiative in loyal furtherance of the plans of his naval senior. 

Loyal initiative is believed possible only in a unified service, 
in which every thought, every operation, and every teaching is 
directed toward one end: unanimity of thought and unanimity of 
purpose. On such unanimity, the initiative of all subordinates must 
be based. On this, and this alone, rests all possible hope of future 
success if, and when, our military forces are again required in 
defense of their country. 


* Nothing herein is meant to decry the need for reform and improvement. 
Without such reform stagnation would set in and this is another certain 
road to future military failure. What is meant is that reform obtained by 
destroying confidence in the ranking military officers can never be made 


to pay. 
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OUR VANISHING HISTORY AND TRADITIONS! 
By CApraIn DupbLrey W. Knox, U.S. Navy, RETIRED 


HI early history of any great nation is not only of especial 

interest to succeeding generations, but also of vital construc- 

ive value to the progress of the world, because the youthful 
virile stage of development most clearly marks the fundamental 
forces which have been at work. When we look forward several 
hundred years and vision the maturity of the United States—her 
magnitude in all things material and her leadership in ail things 
cultural and spiritual—we begin to realize how important it is to 
the advancement of civilization that the record of the origins and 
early development of this potential giant of a country should be 
carefully preserved. 

A great deal is now being done to this end in many fields of 
American history, but, unfortunately, much less in the naval field 
than in any other one of importance. The influence of naval and 
maritime affairs upon the course of the nation’s history has been 
very much greater than can possibly be recognized by the average 
person. This is, undoubtedly, largely due to glaring deficiencies 
in our written naval history, which in their turn arise from the 
extraordinary inaccessibility of authentic sources. 

The general condition is best illustrated by reference to the 
Revolutionary War, in which it has been claimed that we had more 
sailors engaged than soldiers. At all events the spontaneous up- 
rising on the sea was on a scale quite comparable to that ashore. 
Its general character has been described by Captain T. G. Froth 
ingham, secretary of the Massachusetts Military Historical Society 
in the following words: 

The dogged resistance of the Americans was maintaining this successful 
defence at home in the face of military defeats in set battles, and, in 
addition, it must be kept in mind that, with the British thus brought to an 
impasse in the American colonies, the Americans themselves were able to 
carry on an offensive, which was doing decisive harm to Great Britaim. lt 
is a fact that the real offensive of the American colonies was on the s 
where the American privateers were taking such an unprecedented tol! of 
British commerce that these heavy losses to the British merchants wer 
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bringing about the demands in Parliament to let the Americans go. It is not 
generally understood, but our whole offensive strength, in the true military 
sense of doing damage to the enemy, was thus upon the sea, and the wide- 
spread losses inflicted upon British commerce provided the argument for 
setting free an obstinate people, who not only had shown that they refused 
to submit on the land, but also continued to destroy shipping in increasing 
totals on the sea. In a military sense, this meant that the Americans were 
inflicting heavy damage upon the British, while the British were finding 
themselves unable to do damage to the Americans. 

We are compelled to the conclusion that a military situation like this 
could not exist through all the years of trial, unless there was a strong 
surge underneath. Such a determined resistance of a people must mean a 
mighty impelling force. We must recognize this military test as proving 
that the rising of our ancestors was ‘one of the instinctive primitive move- 
ments of a people which can be brought about only where long continued 
causes have produced the inevitable effect of creating an irresistible force. 
This force was the spirit of our ancestors, created by their inborn instinct 
for self-government, and this should be emphasized at our coming anni- 
versary observances. 


The importance of the naval side (including irregular forces) 
of the Revolution is manifest. Why has no comprehensive history 
of all this naval activity ever been written? The explanation is 
very simple. Many of the records, of course, have been lost, but 
hundreds of thousands of others still in existence are so badly 
scattered as to make it almost impossible to find and collate the 
information which they contain and to piece together anything ap- 
proaching a complete history of what occurred. Fortunately there 
are a number of large collections of Revolutionary documents in 
state archives and in the files of historical societies and libraries. 
But probably the greater number are distributed in small groups 
among thousands of small libraries, county court houses, small 
historical societies, and private collectors. 

Recognizing this unsatisfactory situation, Congress appropriated 
$30,000 in 1913 for the purpose of photographing the scattered 
Revolutionary military and naval documents and making a federal 
collection of copies which would be sufficiently complete to serve 
historical needs. The commission which started this work very 
soon decided that their funds would limit efforts to a few states, 
and decided to concentrate upon Massachusetts, Virginia, and 
North Carolina. Even in this restricted field it was found impos- 
sible to be thorough. For example, all that could be done in Massa- 
chusetts was to photostat from the state archives the Massachu- 
setts Board of War minutes, orders, and letters (2,914 documents) 
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and from the Harvard University Library, Hamilton’s Journal of 
the Vincennes Expedition (77 documents). In the Harvard Li- 
brary alone, to say nothing of hundreds of other sources of Revo- 
lutionary material within the state of Massachusetts, there must 
remain thousands of documents which could not be copied. The 
commission ceased its work in 1914 on account of exhaustion of 
funds. 

Whether Congress will ever renew appropriations for the com- 
pletion of the task of collecting originals or copies of Revolution- 
ary historical documents is doubtful. The necessity of doing so 
much photostating makes the work expensive, which difficulty 
might be largely overcome by the use of some such device as the 
recent invention of Admiral Fiske permitting the ready reading of 
extremely small type, and therefore a great reduction in the size 
of the photostat copy. Meantime efforts are being made to induce 
private collectors to donate originals or copies of Revolutionary 
manuscript and pictures, and in this way, considerable progress 
recently has been made in building up the naval archives. New 
material is constantly coming to light. Only within the last few 
days the writer learned of three groups of very early manuscript, 
one of them containing about 1,000 documents, which have been 
in a garret or otherwise inaccessible for more than a hundred 
years. Every effort is being made to obtain at least copies of these 
before they are accidentally burned or sold and scattered to the 
four winds. 

One might imagine that after the adoption of the Constitution 
and the formation of the existing federal government, pains were 
taken to keep reasonably complete official naval files. But such is 
unfortunately not true. The case is illustrated by the recent dis- 
covery of an official report made in 1815 by the Board of Navy 
Commissioners to the Secretary of the Navy, by special request 
of the latter. This important document making a general survey 
and broad recommendations respecting the whole naval establish- 
ment—navy yards, ships, personnel, laws, and so forth—remained 
in the possession of descendants of one of the Board of Navy 
Commissioners until very recently when it was donated to the 
public archives. This is merely one of a great number of similar 
cases which could be cited to demonstrate the wide dispersion and 
deplorable inaccessibility of the official sources of naval history 
and tradition; a condition resulting from old customs rather than 
any culpability on the part of individuals. 
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In the old days there was nothing approaching modern filing 
systems or regulations regarding official correspondence and ree- 
ords. Personal idiosyncrasy more than any other factor governed 
both the method of filing and the final disposition of papers, and 
it has been said that there were few qualities which the “old- 
timers” were more famous for than a degree of eccentricity. The 
fact that commanding officers often had financial responsibilities in 
connection with their duties was doubtless a large influence in the 
custom of considering what we now regard as official files as be- 
longing to the officer himself. Upon the detachment of an officer 
of rank, he seems to have taken the files of his office with him, as 
a matter of course. This practice continued even after the Civil 
War. The thirty volume printed Official Records of the Union 
and Confederate Navies could not have been made even approxi- 
mately complete without reference to the thousands of originally 
official documents in the personal possession of nearly every offi- 
cer, who had served in command rank during the Civil War. 

Many large collections of this kind were temporarily loaned to 
the Navy Department for the purpose of being copied, preliminary 
to printing, and then returned to the owner. All papers could not 
be printed. Fortunately some of the most important large collec- 
tions, such as the Farragut, Porter, Dalghren, Goldsborough, 
Davis, McKean, Mervine, Wise, and Macomb papers were donated 
and are now carefully preserved in the official archives. Others 
were placed on indefinite loan and in that status have been at least 
available for reference for a number of years, though when the 
owners or their heirs wish them back, the Government will be in 
the anomalous position of having to give up to private individuals 
what are in fact the originals of official historical records. In the 
course of a few generations most of such papers in private hands 
are inevitably burned, rat-eaten, lost, rotted, scattered, or sold to 
persons whose addresses are difficult to determine. Naval history 
and tradition vanish with them. 

3ut history and tradition are by no means limited to what may 
he contained in official correspondence. Personal letters very often 
give more interesting sidelights and greater detail to important 
affairs. As a reflection of the morale, discipline, manner of living, 
and customs, they are incomparable. They are the best source of 
establishing the vital element of the “state of mind” of naval per- 


sonnel during war and peace. From a large number of personal 
letters from “Lion-hearted” Flusser to his mother and sister, who 
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very kindly donated them to the official archives, the following 
matter is selected as illustrating these .points. 


I have tried to do everything for the cause here, but obstinacy, prejudice, 
and laziness, on our side have defeated nearly all. I feel confident that | 
could have this state in the Union at this time had I had the distribution and 
control of the Army and Naval Forces down here. I have written and 
recommended till I am tired and disgusted, and only wish my letters were 
public instead of unofficial. If my advice had been acted on we might now 
have several loyal regiments of North Carolinians in the field. 

Remember, Mama, all this is entre nous, sub rosa, etc., ete. 
The above is terribly egotistical, but | am pleased with my egotism when 
writing to you—for to you I like to write my thoughts as they are, and not 
as other men hear them expressed. 

. I was interrupted by the music of the band of the 46th 
Massachusetts Regiment which came off to serenade me. I had to invite 
them on board. They gave us some music to which the men danced and 
sang songs which they enjoyed hugely. 

: Do not believe any stories you hear of my exposing myself. 
I shall try to keep my life for you. I hope I shall never be afraid to go 
where duty calls, and I pray God to give me courage before going into 
battle, (without this I think I should be a coward) but I do not think I 
have ever exposed my life recklessly. A man can have little to live for, 
must be very miserable, who commits suicide in that way. My men are 
not cowards—they need no rash example to make them fight. They combat 
for a good cause, and for the reputation the boat has already attained. They 
are proud of her and I of them. They are sad scamps, but they will fight. 

I went out the other day with a flag of truce and had a 
pleasant interview with a Lieutenant-Colonel Townes of the 62nd Georgia 

I bantered him pleasantly and he me. I carried out to him some 
good whisky, and tolerable cigars. I told him I knew he had had nothing 
of the sort for a long time. From the way he “took to” them I think my 
surmise was correct. He laughed at the idea of our starving the Rebs into 
submission. There will certainly be a famine in this state—no one left here 
to cultivate the crops. Provisions are scarce and very dear. Alas for the 
poor ! 

We met the enemy on the tenth instant, a short distance below 
Elizabeth, and protected by a four-gun battery. They had five steamers; we 
had nine, but only two or three of ours got up in time to fight the rebel 
steamers. 

I was given the lead. I singled out the largest vessel, Commodore Lynch’s 
flagship, the steamer Sea Bird, and ordered my pilot to run her down. 

When about two hundred yards from her, and after passing through 
the fire of the battery and giving them some good shots in return, I fired 
a nine-inch shell at her, which struck her just amidships, at the water 
line, passing through her as if she was so much paper, and exploded a 
great distance beyond. I then called away boarders and ran for her, my 
men picking up their muskets, pistols and cutlasses for a hand-to-hand fight 
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When fifty yards or more from her she hauled down her flag and her 
commander appeared on the upper deck holding open his coat to signify 
that he had surrendered. I immediately ordered the helm put a-port and 


the steamer stopped to avoid striking him, but my men were so crazy 


with excitement and made so much noise that the helmsman could not 
hear, and so plump into her we went, smashing in her whole port bow. 
My men immediately jumped on board and I had to follow to restrain 
them from injuring the prisoners. The captain surrendered to my vessel, 
stated that he was in a sinking condition, and asked me to rescue his 
officers and men. I was anxious to secure another steamer and gave the 
order to back out and pursue when, to my inexpressible annoyance, I found 
that as we struck the Sea Bird the fastenings of our anchor went and the 
anchor had gone to the bottom, so we were anchored and I could not move. 
The men were frantic with excitement, and for ten minutes I could not get 
any one to slip the chain, then one of the engineers unshackled it. I cut 
the line which fastened us to our prize with my sword, and was just leaving 
when her captain came to me for the second or third time and begged me, for 
God’s sake, not to leave his men to drown; so to save them I reluctantly gave 
up the pursuit. While I was at anchor engaged taking the prisoners from the 
sinking vessel two small rebel steamers ran around me, firing with musketry 
at my men. I could have sunk them both with one gun each, but my men 
were so wild that I could not get them to their quarters at the great guns. 
One of these steamers came up on my starboard quarter, only ten or fifteen 
yards off, where there was not a man but myself, and tried to train a 
great gun on us. I repeatedly called the men to their guns, but they would 
not come, so as a last chance, for I felt that if the gun was fired I was 
destroyed, I drew my revolver, a small-sized Colt’s, and fired at the captain 
of the enemy’s gun. I fired three or four shots with deliberate aim and 
saw the captain of the gun and the man on his left fall; whether I hit 
them or not I do not know, I only know that the gun was not fired. 

Personal letters which deal with naval life and naval affairs are 
undoubtedly a very valuable source of naval history and tradition 
and have an important place in official archives, since they shed 
much light upon official reports of every nature. In the past there 
has been less attention to this class of documents than their real 
value warrants, and the number available for examination is corre- 
spondingly small. The reluctance which many persons feel to 
violating the privacy of personal letters by placing them in public 
archives can always be obviated by special arrangements for safe- 
guarding their confidential nature until after the passage of sev- 
eral generations, or other specified time. 

The foregoing is intended mainly to indicate the existing danger 
of losing permanently some of our most valuable naval history and 
tradition because of the very wide dispersion of manuscript 
sources. This condition renders it practically impossible to collate 
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the needful information for any comprehensive works on naval 
history which will do justice to the Navy and the nation, and, 
moreover, greatly adds to the probability of destruction of the 
documents. It is manifestly desirable that such valuable records 
should be accumulated into a few large collections, systematically 
archived, and properly secured against fire and other risks. 

Perhaps the greatest forward step which could now be taken to 
this end is the erection of the government archive building in 
Washington, which already has been authorized by Congress, but 
for which construction funds still remain to be appropriated. The 
completion of such a building would seem certain to stimulate pub- 
lic interest in the general question of the preservation of historical 
records and to persuade many private collectors to deposit his- 
torical manuscript in the great central archives. A further ad- 
vantage will be provision for adequate space in which to make 
accessible in a systematic way huge quantities of old manuscript 
now boxed up and stored by the several government departments 
in basements and numerous other odd places. For example, large 
numbers of documents pertaining to naval history are now con- 
tained in the store rooms of the State, War, Treasury, and other 
departments. Similarly each of the various bureaus and offices of 
the Navy Department, many of the branch offices and naval sta- 
tions outside of Washington, and many of the American Con- 
sulates abroad, have quantities of “dead” and forgotten files of no 
administrative value which properly belong in the central archives. 
The writer has been told of a recent “find” of naval manuscript 
pertaining to the. Barbary War in the files of the Consulate of 
Algiers. 

Sut the completion of a national archive building does not seem 
probable for a number of years. Meantime the Navy Department 
is making efforts toward getting its own historical documents in 
some kind of order. About thirty-five years ago the “dead” files 
of the Secretary of the Navy up to 1885 were transferred to the 
Office of Naval Records and now form the nucleus of the Navy’s 
historical archives. After this first step little was done in the way 
of archiving (many papers being received but merely stored) until 
after the World War when Congress appropriated money for col- 
lecting, filing, and indexing naval documents pertaining to that 
war. While the World War papers are being thus archived a 
simultaneous effort is also being made to fill in the gap between 
1885 and 1917, and further to add to the archives of older date, 
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many papers previously overlooked or subsequently accumulated. 
It is estimated that the Office of Naval Records now contains about 
one million documents of dates previous to 1885, and is thus much 
the largest single depositary for old naval manuscript in the 
country. 

However diligent the Navy Department may be in bringing to- 
gether and archiving such records as are now in the custody of 
branches of the naval establishment and of other government de- 
partments, it can never adequately safeguard our early history and 
tradition without the interest and aid of officers and the relatives 
of former officers. Old documents are too widely scattered and 
their location too little known to permit the discovery of any great 
number of them without the constant watchfulness of a large num- 
ber of persons. Only a few weeks ago, while motoring near Narra- 
gansett Pier, the writer accidentally stopped at an old farm house 
and quite unexpectedly found in the front parlor the naval his- 
torical document of the War of 1812 reproduced on another page 
herein. When the owner’s attention was called to its historical 
value he was kind enough to have it photostated at his own expense 
and the copy forwarded to the Navy Department. It is in such 
ways that the service could be helpful in building up the central 
source of our history. 

There also are other ways. In almost every naval family of 
maturity there are to be found papers which would be of much 
value to the official archives. The importance of personal letters 
containing references to naval life and incidents has been pointed 
out above. In addition the private files often include diaries and 
copies of important official reports, the originals of which may have 
been lost. For example, two years ago an inquiry from a_par- 
ticipant in the first Boxer Relief Expedition of 1900 led to a 
search being made for the official report of the commander of the 
American contingent. Documents of so late a date not having yet 
been turned over to the Office of Records, reference was made to 
the original bureau files, but the report could not be found. There 
was evidence of the original report having been received and lost 
and the commandant at Cavite having been asked to forward a 
duplicate. If he did so, the duplicate also was lost. Inquiry was 
then made of other participants for data, and Captain Courtney 
very kindly donated his private diary, which as subsequent events 
proved contained photographs and many details not included in the 
official report. After a two-year search a copy of the latter was 
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finally discovered among the private papers of one of the heirs of 
its author. 

A similar case is that of the naval operations at Vera Cruz in 
April and May of 1914. Very recent careful search of Navy and 
State Department files failed to disclose a single document per- 
taining to the naval landing and occupation of that city. The un- 
fortunate custom which has lately prevailed of burning ships’ files 
of supposedly no historical value probably means that there are no 
records of the important Vera Cruz operations except such as may 
remain among the personal papers of officers. In the Department's 
historical archives (not administrative files) they would be secure 
against loss. 

It is easy to understand the reluctance which most persons feel 
over parting with family papers. But the sentimental aspects of 
this question appear to be outweighed by practical advantages to 
the owners themselves. The security of the precious documents is 
far greater when placed in public archives, where they are usually 
also more accessible for reference by members of the family. But 
perhaps the greatest advantage of all is that they are brought into 
close relation with a large number of other papers upon the same 
subjects, thus making possible a proper understanding of the com- 
paratively few documents otherwise held out of the main collec- 
tion. Among family papers there are often a few of outstanding 
personal interest, such as letters of commendation. In such cases 
a photostat copy is almost as satisfactory for the public archives 
as the original document. In all cases a photostat reproduction is 
much better than no copy at all for the Department’s historical 
archives. 

One of the greatest enemies of naval history is the private col- 
lector of manuscript and old pictures. Due to these faddists prob- 
ably more historical records are now being dispersed beyond the 
reach of the research worker than are finding their way into large 
public collections. Almost every second-hand bookseller carries 
a stock of manuscript, and there are frequent sales at auction of 
much historically valuable material that was originally the equiva- 
lent of what we now consider as official files. Among papers re- 
cently seen in the stock of a second-hand dealer were some twenty 
official letter-books of the commander of a blockade squadron 
during the Civil War. Another dealer has for sale the official 
notification from the Secretary of the Navy to the commander-in- 
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chief on the coast of California that the War with Mexico had 
terminated. 

The old official documents are, of course, more badly needed to 
complete the official sources of history and tradition than any other 
kind of material. The older the documents, the greater will be 
their accession value since it is in our earlier history that the great- 
est gaps exist. From the beginning of the Revolution to the year 
1798 is the most important period of all, not only because of its 
antiquity but also on account of a fire in 1800 which destroyed 
most of the files of the War Department, which had administered 
the Navy under the Constitution until 1798. Most naval officers 
are poorer even than the Office of Naval Records (which has no 
funds for the purchase of manuscript) and therefore can hardly 
be expected to aid the latter by buying in old naval manuscript. 
But they may have opportunities of discouraging the sale of old 
collections, or of having them photostated before being sold, or of 
encouraging some large library or historical society to buy them. 
A service will be done the Office of Naval Reeords by notifying 
it of the discovery of old historical material, so that at least a 
record of its existence and location may be kept. 

Viewing the whole question broadly the rescue from loss and the 
subsequent preservation of our Navy’s history and traditions de- 
pends primarily upon the degree of interest felt by naval officers 
and the relatives of former officers. If keen interest in the matter 
exists, official and unofficial ways and means will be exerted 
toward filling the great gaps in manuscript sources. Undoubtedly, 
the present lack of general interest is due to a misconception of 
the condition of the naval archives, which it is the principal pur- 
pose of this paper to correct. 

The author of a recent book on old merchant marine affairs of 
this continent says: “I have been collecting information on the sub- 
ject for many years. But owing to the fact that first-hand sources 
of information were rapidly vanishing, I have hastened the task 
of compilation in the hope that the publication of this record might 
result in an effort being made by public bodies to preserve what- 
ever remains of interest and value in connection with the old-time 
shipping.” His plea can be applied with equal justice to the case 
of our vanishing sources of naval history and tradition. 








HISTORIC SHIPS OF, THE NAVY 
(“THE BON HOMME RICHARD,” “THE PROVI- 
DENCE,” “THE RANDOLPH”) 


By Rowert W. NEESER 


“Bon HoMME RicHARD” (see frontispiece ) 

Mk first Bon Homme Richard was a forty-gun ship placed 

at the disposal of Commodore John Paul Jones by the 
French Government in January, 1779, for his contemplated 
cruise around the British Isles. She was originally an Kast In- 
diaman, the Duc de Duras, and at the time of her purchase was 
fourteen years old, unsound, and reputed a dull sailer. Her prin- 
cipal dimensions were: burthen, 998 tons; length, 152 feet; 
breadth, 40 feet; depth of hold, 19 feet. She mounted six long 
18-pounders, twenty-eight long 12’s and eight g’s. Her comple- 
ment was twenty officers and three hundred twenty men, of whom 
only seventy-nine were Americans, mostly exchanged prisoners. 
The Bon Homme Richard was commissioned in May, 1779, by 
Commodore John Paul Jones, and left Groix Roads, near L’Orient 
on June 19, 1779, in company with the Alliance, Pallas, Cerf, and 
l“engeance, with a convoy for the Bay of Biscay. On the night of 
the twentieth, the Bon Homme Richard and the Alliance fouled 
each other, carrying away the former’s sprit-sail yard and _ jib- 


boom, while the Alliance lost her mizzenmast. This made a return 
to port necessary, and it was not until the middle of August that 
the squadron again got under way. 

While the Bon Homme Richard was thus detained at L’Orient, 
a cartel arrived at Nantes with a large number of American sailors 
released from English prisons. This proved an invaluable re- 
enforcement, and enabled Commodore Jones to discharge the more 
undesirable portion of his heterogeneous crew. 

On August 14, 1779, the squadron again put to sea, this time 
accompanied by two French privateers, but the latter did not re- 
main in company more than a few days. A Dutch trading ship 
and a brigantine were captured and sent into port, after which 
Commodore Jones headed for Cape Clear, where a third prize was 
taken. On the twenty-third, while towing the flagship’s head round 


in a calm, the crew of the barge manned by Englishmen cut the 
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tow-line and escaped. The sailing master of the Bon Homme 
Richard, Mr. Cutting Lunt, manned another boat and pursued the 
fugitives, but a fog coming on he was not able to find the ship 
again. The Cerf was sent in to look for the lost boats but she too 
disappeared in the mist, and did not again rejoin the squadron. 
A gale of wind followed on the night of the twenty-sixth, which 
compelled the Bon Homme Richard to stand off the coast, and the 
next morning only the Vengeance was in sight. Off Cape Wrath, 
Commodore Jones captured a large letter-of-marque, mounting 
twenty-two guns, bound from London to Quebec, “a circum 
stance,” remarks Cooper, “that proves the expedients to which the 
English shipmasters were driven to avoid capture, this vessel hav- 
ing actually gone north-about to escape the cruisers on the ordi 
nary track.” The same day the Alliance hove in sight, having in 
company a Jamaicaman which she had taken a few days previous 
Contrary to the Commodore’s orders, Captain Landais of the Al- 
liance sent these two prizes to Bergen, Norway, where they were 
given up to the British consul by the Danish authorities, and thus 
became a loss to the captors. 

On September 2, the Pallas appeared and the squadron then 
cruised for a few days between the Orkney and Shetland Islands, 
where a brig and two sloops were taken. Then followed ten days 
of heavy weather, during which the ships encountered contrary 
winds, so that land was not again sighted until the thirteenth. On 
that day, the Cheviot Hills were visible, and on the next, three 
colliers were intercepted. 

Understanding that a twenty-gun ship with two or three cutters 
was lying at anchor off Leith, in the Firth of Forth, Commodore 
Jones now planned a descent upon that town. At this time the 
Alliance was absent, and the Pallas and Vengeance having chased 
to the southward, the necessity of communicating with them de- 
layed the execution of the project so long “that the wind became 
contrary in the morning. We continued working to windward up 
the Firth without being able to reach the road of Leith till on the 
morning of the seventeenth, when being almost within cannon shot 
of the town, having everything in readiness for a descent, a very 
severe gale of wind came on, and being contrary, obliged us to bear 
away, after having in vain endeavored for some time to withstand 
its violence. The gale was so severe, that one of the prizes that 
had been taken on the fourteenth sunk to the bottom, the crew 
being with difficulty saved. As the alarm by this time had reached 
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Leith by means of a cutter that had watched our motions that 
morning, and as the wind continued contrary, I thought it impos- 
sible to pursue the enterprise with a good prospect of success, 
especially as Edinburgh, where there is always a number of troops, 
is only a mile distant from Leith; therefore, I gave up the project.” 

Under the circumstances, the squadron was obliged to continue 
its cruise to the southward, in the direction of Flamborough Head. 
Two sloops and three brigs were captured, and a fleet of vessels 
was chased, one of which was run ashore. The next day a fleet 
was seen coming up from the south, but put back upon sighting the 
Bon Homme Richard. On signal, two pilots came aboard the flag- 
ship, and informed Commodore Jones that “a king’s frigate lay 
there in sight, at anchor within the Humber, waiting to take under 
convoy a number of merchant ships bound to the northward. The 
pilots imagined the Bon Homme Richard to be an English ship 
of war, and consequently communicated to me the private signal 
which they had been required to make,’ wrote Commodore Jones 
in his official report of the cruise. “I endeavored by this means to 
decoy the ships out of the port, but the wind then changing, and 
with the tide becoming unfavorable for them, the deception had 
not the desired effect, and they wisely put back. The entrance of 
the Humber is exceedingly difficult and dangerous, and as the 
Pallas was not in sight, I thought it not prudent to remain off 
the entrance ;.I therefore steered out again to join the Pallas off 
Flamborough Head. In the night we saw and chased two ships, 
until three o’clock in the morning, when being at a very small 
distance from them, I made the private signal or recognizance, 
which I had given to each captain before I sailed from Groix, 
one half of the answer only was returned. In this position both 
sides lay to till daylight, when the ships proved to be the Alliance 
and the Pallas. 

“On the morning of that day, the twenty-third, we chased a 
brigantine that appeared laying to to windward. About noon we 
saw and chased a large ship that appeared coming round Flam- 
borough Head, from the northward, and at the same time I manned 
and armed one of the pilot boats to sail in pursuit of the brigan- 
tine, which now appeared to be the vessel I had forced ashore. 
Soon after this a fleet of forty-one sail appeared off Flamborough 
Head, bearing N.NE.; this induced me to abandon the single ship 
which shad then anchored in Burlington Bay; I also called back 
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the pilot boat and hoisted a signal for a general chase. When the 
fleet discovered us bearing dowii, all the merchant ships crowded 
sail toward the shore. The two ships of war that protected the 
fleet at the same time steered fiom the land, and made the dis- 
position for the battle ; in approaching the enemy I crowded every 
possible sail, and made the signal for the line of battle, to which 
the Alliance showed no attention. Earnest as I was for action, | 
could not reach the Commodore’s ship until seven in the evening ; 
being then within pistol shot, when he hailed the Bon Homme 
Richard, we answered him by firing a whole broadside. 

“The battle being thus begun,” continued Jones’ report, “was 
continued with unremitting fury. Every method was practiced on 
both sides to gain an advantage, and rake each other; and I must 
confess that the enemy’s ship being much more manageable than 
the Bon Homme Richard, gained thereby several times an ad- 
vantageous situation, in spite of my best endeavors to prevent it. 
As I had to deal with an enemy of greatly superior force, I was 
under the necessity of closing with him, to prevent the advantage 
which he had over me in point of maneuver. It was my intention 
to lay the Bon Homme Richard athwart the enemy’s bow, but as 
that operation required great dexterity in the management of 
both sails and helm, and some of our braces being shot away, it 
did not exactly succeed to my wishes; the enemy’s bowsprit, how- 
ever, came over the Bon Homme Richard’s poop by the mizzen 
mast and I made both ships fast together in that situation, which 
by the action of the wind on the enemy’s sails forced her stern 
close to the Bon Homme Richard’s bow, so that the ships lay 
square alongside of each other, the yards being all entangled, and 
the cannon of each ship touching the opponent’s side. When this 
position took place it was eight o’clock, previous to which the 
Bon Homme Richard had received sundry eighteen pound shot 
below the water, and leaked very much. My battery of twelve- 
pounders, on which I had placed my chief dependence, being com 
manded by Lieutenant Dale and Colonel Weibert, and manned 
principally with American seamen and French volunteers, were 
entirely silenced and abandoned. As to the six old eighteen- 
pounders that formed the battery of the lower gun-deck, they did 
no service whatever, two out of three of them burst at the first 
fire and killed almost all the men who were stationed to manage 
them. Before this time, too, Colonel de Chamillard, who com- 
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manded a party of twenty soldiers on the poop, had abandoned 
that situation, after having lost some of his men. These men 
deserted their quarters. I had only two pieces of cannon, nine- 
pounders on the quarter deck, that were not silenced, and not one 
of the heavier cannon was fired during the rest of the action. The 
purser, Mr. Mease, who commanded the guns on the quarter deck, 
being dangerously wounded in the head, I was obliged to fill his 
place and with great difficulty rallied a few men and shifted over 
one of the lee quarter-deck guns, so that we afterwards played 
three pieces of nine-pounders upon the enemy. The tops alone 
seconded the fire of this little battery, and held out bravely during 
the whole of the action ; especially the main top, where Lieutenant 
Stack commanded.’ I directed the fire of one of the three cannon 
against the main-mast, with double-headed shot, while the other 
two were exceedingly well served with grape and canister shot 
to silence the enemy’s musketry, and clear her decks, which was at 
last effected. The enemy were, I have since understood, on the 
instant of calling for quarter, when the cowardice or treachery of 
three of my under officers induced them to call to the enemy. The 
English commodore asked me if I demanded quarter, and I, having 
answered him in the most determined negative, they renewed the 
battle with double fury; they were unable to stand the deck, but 
the fire of their cannon, especially the lower battery, which was 
entirely formed of eighteen pounders, was incessant. Both ships 
were set on fire in various places, and the scene was dreadful 
beyond the reach of language. To account for the timidity of my 
three under officers, I mean the gunner, the carpenter, and the 


* Strong parties had been placed in the tops, and these in a short space 
of time succeeded in clearing the tops of their antagonist and in driving 
below decks all the men stationed on the Serapis’ quarter-deck. One of the 
American top-men then took his position on the extreme end of the main-yard, 
whence, provided with a bucket filled with hand grenades, ani! a match, he 
dropped the grenades with such precision, that one of them passed through 
the main-hatchway. “About half past nine,” wrote Captain Pearson in his 
official report to the British Admiralty, “either from a hand grenade being 
thrown in at one of the lower deck ports, or from some other accident, 
a cartridge of powder was set on fire, the flames of which running from 
cartridge to cartridge all the way aft, blew up the whole of the people 
and officers that were quartered abaft the main-mast, from which un- 
fortunate circumstance all those guns were rendered useless for the re- 
mainder of the action, and I fear the greatest part of the people will 
lose their lives.” 





————— 
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master-at-arms, | must observe that the two first were slightly 
wounded, and as the ship had received various shot under water, 
and one of the pumps being shot away, the carpenter expressed 
his fear that she would sink, and the other two concluded that she 
was sinking ; which occasioned the gunner to run aft on the poop 
without my knowledge, to strike the colors. Fortunately for me, a 
cannon ball had done that before, by carrying away the ensign 
staff: he was therefore reduced to the necessity of sinking, as he 
supposed, or of calling for quarter, and he preferred the latter. 

“All this time the Bon Homme Richard had sustained the action 
alone, and the enemy, though much superior in force, would have 
been very glad to have got clear, as appears by their own acknowl- 
edgments, and by their having let go an anchor the instant that 
I laid them on board, by which means they would have escaped 
had I not made them well fast to the Bon Homme Richard. At 
last, at half past nine o'clock, the Alliance appeared and I now 
thought the battle at an end; but, to my utter astonishment, he 
discharged a broadside full into the stern of the Bon Homme 
Richard. We called to her for God’s sake to forbear firing into 
the Bon Homme Richard; yet he passed along the off side of the 
ship and continued firing. There was no possibility of his mis- 
taking the enemy’s ship for the Bon Homme Richard, there being 
the most essential difference in their appearance and construction ; 
besides, it was then full moon light, and the sides of the Bon 
Homme Richard were all black, while the sides of the prizes were 
all yellow; yet, for the greater security, | showed the signal of our 
reconnaissance, by putting out three lanthorns, one at the head, 
another at the stern, and the third in the middle, in a horizontal 
line. Every tongue cried that he was firing into the wrong ship, 
but nothing availed; he passed round, firing into the Bon Homme 
Richard’s head, stern, and broadside, and by one of his volleys 
killed several of my best men, and mortally wounded a good officer 
on the forecastle. 

“My situation was really deplorable. The Bon Homme Richard 
received various shots under water from the Alliance; the leak 
gained on the pumps, and the fire increased much on board both 
ships. Some officers persuaded me to strike, of whose courage 
and good sense I entertain a high opinion. My treacherous 
master-at-arms let loose all my prisoners without my knowledge, 
and my prospect became gloomy indeed. I would not, however, 
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give up the point. The enemy’s mainmast began to shake, their 
firing decreased, ours rather increased, and the British colors were 
struck at half an hour past ten o'clock. 

“The prize proved to be the British ship of war Serapis, a new 
ship of forty-four guns, built on their most approved construction, 
with two complete batteries, one of them of eighteen-pounders, 
and commanded by the brave Commodore Richard Pearson. J 
had yet two enemies to encounter far more formidable than the 
Britons: I mean fire and water. The Serapis was attacked only 
by the first, but the Bon Homme Richard was assailed by both; 
there were five feet of water in the hold, and though it was 
moderate from the explosion of so much gunpowder, yet the 
three pumps that remained could with difficulty only keep the 
water from gaining. The fire broke out in various parts of the 
ship, in spite of all the water that could be thrown to quench it, 
and at length broke out as low as the powder magazine, and 
within a few inches of the powder... .. It was ten o’clock the 
next day, the twenty-fourth, before the fire was entirely ex- 
tinguished. 

“With respect to the situation of the Bon Homme Richard, 
the rudder was cut entirely off the stern frame, and the transoms 
were almost entirely cut away; the timbers, by the lower deck, 
especially, from the mainmast to the stern, being greatly decayed 
with age, were mangled beyond my power of description, and a 
person must have been an eye-witness to form a just idea of the 
tremendous scene of carnage, wreck, and ruin, that everywhere 
appeared.” The number of casualties was very large on both 
ships. The Bon Homme Richard had forty-nine killed and sixty- 
nine wounded, while Captain Pearson in an incomplete list. re- 
ported forty-nine killed and sixty-eight wounded. The Serapis’ 
mainmast and mizzen-topmast fell overboard immediately after 
the close of the action. 

Every effort was made by Commodore Jones to save the ‘“‘good 
old ship and bring her into port.” The wounded were removed, 
and extra parties of carpenters were set to work repairing her 
battered hull. But during the night of the twenty-fourth and the 
next day, wrote the Commodore, “the wind augmented so that it 


was impossible to prevent the good old ship from sinking. They 
did not abandon her until after nine o’clock; the water was then 
up to the lower deck; and a little after ten, I saw with inexpressible 
grief the last glimpse of the Bon Homme Richard.” 
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The second Bon Homme Richard borne on the Navy list be- 
longed to the large swift screw sloops of the Wanpanoag class, 
designed by the Bureau of Construction and Repair during the 
Civil War. Her engines were ordered in 1864 and built at the 
Washington navy yard, and the Navy Register for 1866 describes 
her as “building,” but the keel of the Bon Homme Richard was 
never laid. The ship, therefore, never existed except on paper. 
The plans of the Bon Homme Richard called for a steam sloop 
of the first class, of 3,713 tons burthen, to mount a battery of 
twenty guns. The machinery was completely assembled in the 
course of about four years, and remained in store at the Washing- 
ton navy yard for some time longer. 


“PROVIDENCE” 

The first Providence was an armed sloop purchased by the 
Marine Committee under the authority of the Act of October 13, 
1775. She was formerly the Katy, and before being taken into 
the Continental service had formed part of the naval force fitted 
out by the state of Rhode Island. When first commissioned, her 
armament consisted of twelve six-pounders and ten swivels, but 
in 1779 this was altered to six six-pounders, six four-pounders, 
and two two-pounders. She was manned by a crew of ninety-nine 
men. 

Under the command of Captain John Hazard, the Providence 
accompanied Commodore Hopkins’ expedition against New Provi 
dence Island in the winter of 1776. She cleared the Delaware 
Capes on February 11 and after a stormy voyage of seventeen 
days reached the appointed rendezvous at Abaco, one of the 
Jahamas. A detachment of sailors and marines was there organ- 
ized and landed a few miles from Nassau, under cover of the guns 
of the Providence and Wasp, but the garrison offered no resistance 
and the place capitulated without firing a shot. Great quantities 
of military stores, including seventy-one cannon and twenty-four 
sacks of powder, were found in the forts. These were promptly 
loaded on board the squadron and on March 17 the expedition 
left on the return voyage. Block Island was sighted on the after- 
noon of April 4. “We had at sunset twelve sail, a very pleasant 
evening,” wrote one of the officers on the following day. But 
before dawn, the fleet fell in with the British frigate Glasgow, of 
twenty guns and one hundred fifty men, commanded by Captain 
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Tyringham Howe. Several of the American vessels engaged the 
enemy, but their fire was not effective. An American prisoner 
on board the Glasgow reported that the Providence’s fire “went 
about six feet above the deck ; whereas, if they had been properly 
levelled, they must have soon cleared it of men.” The enemy 
finally managed to escape with “ten shot through her mainmast, 
fifty-two through her mizzen staysail, one hundred and ten through 
mainsail, and eighty-eight through her foresail.’”’ Commodore 
Hopkins’ vessels gave up the chase and made sail for New Lon- 
don, Connecticut, where they anchored on April 8. 

The command of the Providence was now given to Lieutenant 
John Paul Jones (May 10, 1776), who was sent to New York 
with some soldiers that had been borrowed from the Army, after 
which the vessel was engaged in convoying merchant craft be- 
tween Narragansett Bay and Long Island Sound. In the course 
of this cruise, the Providence was repeatedly chased by the enemy’s 
frigates off Block Island, but she easily outstripped her pursuers. 
In July she accompanied a convoy down the coast to Delaware 
Bay, whence she sailed alone on a cruise to the southward. 
In the latitude of Bermuda, on September 1, 1777, she fell in with 
the British frigate Solebay, of twenty-eight guns. The latter 
proved a fast sailer and, after four hours’ chase, came up within 
musket shot of the American sloop. At this moment, Lieutenant 
Jones suddenly put over his helm and bore away before the wind, 
setting every sail that would draw. This maneuver took the 
enemy wholly by surprise, and, before he could fire a gun or trim 
his sails, the Providence swept past and out of reach of his broad- 
side. The sloop sailed the best before the wind, so that she now 
gained steadily on the frigate and in a few hours her escape was 
assured. 

After several weeks, Lieutenant Jones decided to run for some 
port of Nova Scotia to obtain water and wood. ‘“‘T had besides a 
prospect of destroying the English shipping in these parts,” he 
wrote in his report of the cruise. “The sixteenth and seventeenth 
(of September) I had a very heavy gale from the NW. which 


obliged me to dismount all my guns and stick everything I could 
into the hold. The nineteenth | made the Isle of Sable and on the 
twentieth, being between it and the main, I met with an English 
frigate (the Milford), with a merchant ship under her convoy. I 
had hove to, to give my people an opportunity of taking fish, when 
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the frigate came in sight directly to windward, and was so good 
natured as to save me the trouble of chasing him, by bearing down 
the instant he discovered us. When he came within cannon shot, 
I made sail to try his speed. Quartering and finding that I had 
the advantage, I shortened sail to give him a wild goose chase and 
tempt him to throw away powder and shot. Accordingly a curious 
mock engagement was maintained between us for eight hours,” 
until nightfall. “‘He excited my contempt so much by his con- 
tinued firing at more than twice the proper distance, that when he 
rounded to, to give his broadside, | ordered my marine officer 
to return the salute with only a single musket. We saw him the 
next morning, standing to the westward.” 

After this, the Providence visited Canso to obtain supplies. A 
dozen fishing vessels were seized there and at the Island of Mad- 
ame, three of which were later released. A violent gale overtook 
Lieutenant Jones and his prizes on the evening of September 25. 
He managed to ride it out “with both anchors and whole cables 
ahead,” but two of the captured vessels were driven on the rocks 
and lost. To remain longer in these waters with so many prizes 
to protect seemed an unwarranted risk, and the Providence, there- 
fore, turned her head homeward, reaching Newport, Rhode Island, 
early in October. 

In the following month, she was again at sea, under Captain 
Hoysted Hacker. She sailed on November 1, 1776, in company 
with the Alfred for Cape Breton in order to inflict further injury 
upon the enemy’s fisheries and to attempt the capture of a coal fleet 
known to be collecting there. The expedition proceeded directly 
to the appointed cruising ground, where several prizes were taken, 
one being a large armed ship, called the Mellish, with so valuable 
a cargo of soldiers’ clothing that she was kept under convoy. A 
few days after this, during a storm, the Providence parted com- 
pany with her consort and returned to Rhode Island. There had 
been a great deal of discontent and “unaccountable murmuring” 
among both officers and men, who complained that the sloop was 
leaky and unsafe, and at the first opportunity they ran off, leaving 
the Alfred to continue the cruise alone.. 

After refitting, the Providence ran the blockade of the British 
fleet one night in February, 1777. She was in command of Cap- 
tain Jonathan Pitcher, who had orders to cruise to the eastward 
as far as Cape Breton. One prize was captured, a transport brig 
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with some troops for General Burgoyne’s army, which lowered 
her colors only after an hour and twenty minutes. The Providence 
soon after returned to New Bedford, where Captain Pitcher was 
relieved by Captain John P. Rathburne. 

In June the sloop left on another short cruise on the coast. Off 
Sandy Hook, New York, she sighted four vessels standing to the 
southeast. The largest, a ship, was promptly engaged, but she 
proved to be more heavily armed than the Providence, and the 
latter was obliged to bear away with her riggings and sails much 
cut up. One schooner was taken, however, and from her it was 
learned that the ship which had been engaged carried sixteen guns. 
After this Captain Rathburne cruised for several weeks in the 
Gulf Stream, returning to New Bedford in August. 

Several months elapsed before the vessel could leave port, but 
in November she was sufficiently equipped to venture on another 
cruise. Captain Rathburne ran down the coast as far as the Caro- 
linas, where he fell in with an English privateer, which was 
captured only after an obstinate resistance. The Providence put 
into Georgetown, South Carolina, for repairs, which kept her in 
port for several months. About the middle of January, 1778, she 
was again at sea. The first day out she was chased by three British 
warships, one of which was a heavily armed vessel. “Night com- 
ing on and very dark, we took in all sail and put out our lights 
and in a few hours, being lighter, we could see her (the ship) and 
she passed us and when she was out of sight we altered our course 
and in the morning we could not discover a single sail.”? Captain 
Rathburne had thrown overboard so much wood and water in 
order to lighten ship, that he concluded to run for Abaco. From 
there he stood over to New Providence Island, where Lieutenant 
Trevett was sent ashore with twenty-eight men. The British gar- 
rison were taken completely by surprise, and within a few hours 
the landing party was in possession of the forts commanding the 
harbor. Seeing the American flag flying over Fort Nassau and 
the guns on shore pointed at them, the vessels anchored before 
the town surrendered without offering any resistance, and in this 
way six vessels, one of them mounting sixteen guns, were taken 
possession of by the victors. Sixteen hundred pounds of powder 
and valuable military stores were brought off from shore, and on 
January 30 the Providence sailed away with her prizes all heavily 
laden with booty, the expedition reaching New Bedford safely 
early in March. 

* Lieutenant Trevett’s Journal (Rhode Island Historical Magazine, July, 
1886). 
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Shipping a new crew, Captain Rathburne made a short cruise 
in Massachusetts Bay in April, 1779. Subsequently, under the 
command of Captain Hoysted Hacker, the Providence was sent to 
watch the coast south of Cape Cod. On May 7 she fell in with 
the twelve-gun brig Diligent off Sandy Hook, New York. The 
fire of the Providence was so well directed, that the enemy’s hull 
was “cut all to pieces,” and, after losing eleven killed and nineteen 
wounded, the British commander hauled down his colors. Captain 
Hacker reported his loss as four killed and ten wounded out of 
a crew of eighty-three men. The Diligent was brought into port 
and taken into the Continental service. 

In the following summer, the Providence was selected to ac- 
company Commodore Saltonstall’s ill-fated expedition to Penob- 
scot Bay. For several weeks the American forces besieged the 
defences on Bagaduce peninsula, but before an assault could be 
delivered by the troops, a British fleet of greatly superior force 
appeared in the offing on August 13. There was a disposition at 
first to make a stand, but the enemy was too strong to engage and 
the American captains realized that the only alternative was to 
run up the river, where the Providence was destroyed by her 
crew, Captain Hacker and his men making the best of their way 
overland to Boston. 


The second Providence was a gondola built at Skenesborough, 
New York, in 1775 for service on Lake Champlain. She formed 
part of the naval force improvised by General Benedict Arnold 
to dispute the advance of the British army of invasion from 
Canada. She mounted one twelve-pounder, two nine’s, and eight 
swivels and was manned by a crew of forty-five men. 

The Providence anchored under the lee of the Island of Valcour, 
where General Arnold judged he could offer battle under the most 
favorable conditions. The British squadron came up the lake 
early in October, 1776, and on the morning of the eleventh attacked 
the American boats. The latter were greatly outnumbered but 
they offered such a desperate resistance, that at sunset the enemy 
withdrew out of gunshot. It was evident that the Providence and 
her consorts could not resist another onslaught after the losses 
they had suffered, and General Arnold therefore decided to re- 
treat under cover of darkness and endeavor to reach Crown 
Point. Adverse winds and injuries seriously impeded the move- 
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ments of the American boats, and all of them were not able to 
keep up with the flotilla. The Providence was one of the gon- 
dolas that had to be abandoned in the course of the following 
day, her commander, Captain Simonds, running her ashore and 
setting her on fire to prevent her falling into the hands of the 
advancing foe. 


The third Providence was a twenty-cight-gun frigate built at 
Providence, Rhode Island, under authority of the Act voted on 
December 13, 1775, by the Continental Congress. She was 
launched in May, 1776, and was completed at an estimated cost of 
$66,606.06. Her characteristics were: burthen, 632 tons; length 
of keel, 102 feet, 8% inches; breadth, 33 feet, 10 inches ; depth of 
hold, 10 feet 8 inches. The exact composition of her battery is 
not known, but according to the journal of the committee charged 
with her construction, she carried a few eighteen-pounders. Her 
crew numbered 170 men. 

Owing to various causes, there was much delay in fitting and 
manning the Providence. She appears to have been ready for 
sea about December, 1776, but she was doomed to idle away over 
twelve months in her native river owing to the stringent blockade 
which the British maintained in Narragansett Bay. Under Cap- 
tain Abraham Whipple, she finally succeeded in running through 
the enemy’s squadron on the night of April 30, 1778. Her orders 
were to proceed directly to France. No dispatches were entrusted 
to her, “‘as she was to pass a dangerous passage.” As it was, the 
ship did not get through unscathed. Two of the enemy’s block- 
aders saw her and gave her broadsides, which inflicted consider- 
able damage to her rigging and killed and wounded a number of 
men, During the voyage across the Atlantic Ocean, she captured 
a prize, and on May 30 she anchored off Paimboeuf, France. Dur- 
ing her stay in port, she procured some guns for the Continental 
vessels under construction. She also was joined by the Boston, 
and together, the two frigates escorted a small convoy as far as 
Brest, where they found the Ranger, just returned from her 
famous cruise in the Irish Sea. Late in the summer, the three 
ships sailed for America; they arrived at Portsmouth, New 
Hampshire, on October 15, having taken three prizes on the pas- 
sage from France. 


Commodore Whipple was now placed in command of a small 
squadron, consisting of the Providence, Oueen of France, and 
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Ranger, which sailed from Boston, Massachusetts, on June 18, 
1779. About the middle of July, a Jamaica fleet of 150 sail was 
encountered early one morning near the Banks of Newfoundland. 
There was a dense fog at the time. Nothing could be seen. But 
the sound of signal guns and ships’ bells indicated the presence of 
many vessels. When the fog lifted, about eleven o'clock, the 
Queen of France found herself close to a large merchant ship, 
from whom it was learned that the fleet was under convoy of a 
seventy-four and several frigates and sloops of war. The Ameri- 
cans boarded a number of the English vessels and quietly took 
possession of them. No alarm was excited among the convoy, 
and eleven ships were taken in this way, all of them being got out 
of the fleet at nightfall without arousing any suspicion. Three of 
the prizes were afterwards recaptured, but the other eight, worth 
with their cargoes over $1,000,000, were brought safely into port 
when the squadron returned to Boston a month later. 

In the fall Commodore Whipple was ordered to fit out the 
Providence, Boston, Queen of France, and Ranger for important 
service at Charleston, South Carolina. The squadron left Nan- 
tasket Roads on November 23, 1779, and cruised to the eastward 
of Bermuda. On the third day out, they ran into a severe gale, 
in which the Providence sprang her mizzen mast and her consorts 
likewise suffered injuries to their spars and rigging. The vessels 
reached Charleston a few days before Christmas, just in time for a 
large British fleet which was coming to lay siege to the city. Un- 
fortunately, the American frigates were powerless to withstand the 
heavy ships which Admiral Arbuthnot had brought with him from 
New York, and when Fort Moultrie fell on May 7, 1780, the 
capitulation of the city became inevitable. The Providence was 
surrendered to the enemy on May 12, and was taken into the 
British Navy under the same name. 


“RANDOLPH” 

The Randolph was one of the vessels built for the Continental 
Navy under the terms of the Act of December 13, 1775. She was 
constructed near Philadelphia, Pennsylvania, on the Delaware 
River and was rated as a thirty-two-gun frigate. Her armament 
consisted of twenty-six twelve-pounders and six six-pounders, 
with four coehorns in each top. She was manned by a crew of 


315 men. 
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The Randolph was one of the first frigates ready for service, 
but the presence of a British blockading squadron in Delaware 
Bay prevented her from getting to sea. In February, 1777, she 
finally managed to leave the river under Captain Nicholas Biddle, 
on a cruise to the West Indies. The frigate had not proceeded far 
on her voyage before she encountered a heavy gale, in which she 
was totally dismasted. She succeeded in reaching Charleston, 
South Carolina, in a crippled condition and with part of her crew 
in a state of mutiny. To complicate matters, many of the sailors 
were on the sick list, which caused the Marine Committee much 
concern as “this had happened in so many of our ships that we 
cannot help attributing it to some cause that may with proper care 
and attention be removed.” Cleanliness, exercise, fresh air, and 
wholesome food were recommended as more conducive to pre- 
serving the health of the men than all the remedies in the surgeon’s 
medicine chest.* 

Karly in September, the Randolph was again at sea and within 
a few days Captain Biddle had the satisfaction of reporting the 
capture of three prizes, one of which was armed with twenty guns. 
The ships were brought into Charleston, South Carolina, where 
the frigate was heaved down as it was found “that the Worms will 
Ruin Her Bottom unless they are soon destroyed.” 

The Marine Committee now issued orders to Captain Biddle, 
under date of October 24, 1777, to proceed to France, where he 
was to report to the American Commissioners and make a short 
cruise in European waters, if they thought it advisable. After 
a short'stay at L’Orient, the Randolph returned to America, sailing 
directly for South Carolina, whence she had come a few months 
previous. At Charleston a squadron was organized, with Captain 
siddle in command, composed of the Randolph and four vessels 
of the South Carolina Navy. The expedition sailed on February 
12, 1778, in search of some enemy ships that were reported on the 
coast, but failing to fall in with them, Captain Biddle steered for 
the West Indies. On March 7, a large man-of-war was sighted 
to windward. The latter came down before the wind and when 
within hail was discovered to be a two-decker, the Yarmouth, 
mounting sixty-four guns. It was now dark, but Captain Biddle 
had no idea of avoiding battle. In answer to the enemy’s hail, he 
gave the Yarmouth a broadside. The Randolph's fire was rapid 


® Marine Committee Letter Book, April 26, 1777. 
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and accurate, according to the captain of one of the state cruisers, 
and she handled her opponent “so roughly for twelve or fifteen 
minutes that the British ship must shortly have struck, having lost 
her bowsprit and topmasts and being otherwise greatly shattered, 
while the Randolph had suffered very little ; but in this moment of 
glory, as the Randolph was wearing to get on her quarter, she un- 
fortunately blew up.’’* Early in the engagement Captain Biddle 
was wounded in the thigh, but continued in command, seated in 
a chair on deck. Five days later, while cruising near the same 
place, the Yarmouth discovered four men clinging to a piece of 
wreckage. She immediately got a boat out and brought them on 
board, where they were found to be the only survivors of the 
Randolph's crew. They had been floating ever since, without any 
other sustenance than a little rain water. 


‘The Independent Chronicle, August 13, 1778. 
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RELATION OF CURRENT TO WIND ALONG 
THE PACIFIC COAST OF THE UNITED STATES 
By H. A. MarMer, CHIEF TipAL MATHEMATICIAN, U. S. Coast 

AND GEODETIC SURVEY 


HE currents which affect navigation may conveniently be 

divided into two classes. There is, first, the tidal current 

which is brought about by the rising and falling of the sur- 
face of the sea due to the tides. Superimposed upon these tidal 
currents we find the second class of currents, known by the gen- 
eral name of nontidal currents, which are brought about by a 
number of different agencies such as fresh-water run-off, winds, 
differences in level, and differences in density of sea-water. 

What chiefly distinguishes these two classes of currents from 
each other is the fact that tidal currents are periodic while non- 
tidal currents are not periodic. Tidal currents go through their 
cycles of flood and ebb in a regular manner so that the times of 
slack water and the times and velocities of the strength of flood 
and ebb may be predicted years in advance. Nontidal currents 
being dependent on meteorological conditions cannot be predicted 
in advance. 

Of all the agencies which bring about nontidal currents in the 
open sea, the wind is to the navigator the most evident and the one 
with the effects of which he is most familiar. In fact, the navi- 
gator has always recognized the wind as the principal cause of 
nontidal currents. He has taken it for granted that a wind blowing 
steadily over a wide stretch of water gives rise to a current which 
sets in the direction of the wind. 

In this opinion of the wind-driven current setting directly with 
the wind, the seafarer received support from the elaborate mathe- 
matical investigation of the question published by Karl Zoppritz 
in 1878. From this investigation it was concluded that a steadily 
blowing wind will, through friction, bring about a surface flow in 
the direction of the wind; this surface layer will in turn put into 
motion, in the same direction, a lower layer of water until finally 
(after a very considerable period of time) the whole mass of water, 
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from top to bottom, will be flowing in the direction of the wind. 
Furthermore, in this moving mass of water ZOppritz’s equations 
showed that the velocity at any point would be in inverse pro- 
portion to its depth below the surface. 

These conclusions resulting from Zoppritz’s mathematical analy- 
sis were accepted for many years; for these conclusions were in 
accord with the practical view of the matter and appeared also te 
accord with such observational material as was at hand. It is to 
be noted, however, that because of the difficulty and expense in- 
volved in securing systematic current observations at some distance 
from the shore, very little observational material of a systematic 
nature was at hand. It should be stated, too, in passing, that in 
this mathematical investigation, Zoppritz did not include in his 
equations the effect of the earth’s rotation, the assumption un- 
doubtedly being that since the velocities of wind-driven currents 
were never very great, the effect of the earth’s rotation would be 
so small that it might be completely disregarded. 

It was only at the beginning of the present century that attention 
was directed anew to the matter. In studying the observations 
made on the drift of the ice during his north polar expedition, 
Nansen was struck by the fact that for any given period the drift 
of the ice was almost invariably to the right of the corresponding 
wind resultant, and that this deviation generally was of consider- 
able magnitude. He suspected that this deviation of the ice drift 
to the right of the wind was due to the deflecting force of the 
earth’s rotation. He, therefore, requested the Swedish mathe- 
matician, V. W. Ekman, to investigate the matter mathematically. 

Introducing into the equations of motion the deflecting force of 
the earth’s rotation and certain simplifying assumptions, Ekman 
arrived at the conclusion that in a large body of water of infinite 
depth, the surface currents due to the wind set in a direction 45° 
to the right of the wind in the northern hemisphere and 45° to the 
left of the wind in the southern hemisphere. Furthermore, the 
surface current will, in time, put into motion a lower layer of 
water, but the direction of the current in this lower layer will be 
deflected still further from the direction of the wind (to the right 
in the northern hemisphere and to the left in the southern) so that 
the deviation of the wind-driven current from the direction of the 
wind increases uniformly with the depth or in arithmetical pro- 


gression. The velocity of the current, however, from the form- 
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ule derived by Ekman, decreases very rapidly with the depth—in 
geometrical progression in fact—so that at a depth where the di- 
rection of the current is directly opposite to the surface current 
the velocity is only 4 per cent that at the surface. 

The surprising result from Ekman’s investigation is that the 
deviation of the wind-driven current from the direction of the 
wind does not vary with the latitude, but is invariable—always 
45° at the surface. And since this deviation is to the right in the 
northern hemisphere and to the left in the southern hemisphere, 
this result demands an abrupt change in the direction of the wind 
current of go° at the equator. It is to be noted, however, that this 
result holds only for an ocean of infinite depth, and for the exist- 
ing oceans the angle of deflection would begin to decrease near 
the equator and be zero at the equator. In fact, for an ocean of 
finite depth, Ekman’s equations show that the angle between the 
surface current and the wind depends on the depth. In a very 
shallow ocean the angle is very small, that is, the current sets 
nearly in the direction of the wind; as the depth of the ocean in- 
creases, the angle increases and approximates to the value of 45°. 

From general considerations it would appear that near the shore 
the direction of the wind-driven current must be very considerably 
modified by the direction of the coast line. From his investigation 
Ekman found this to be the case, calculation showing that while the 
surface current should still deviate to the right of the wind (in the 
northern hemisphere), this deviation would vary from 0° to 53°, 
depending on the angle between the coast line and the direction of 
the wind. 

The results derived by Ekman are based entirely on theoretical 
considerations of a mathematical nature, and the question may be 
raised, how far are these results applicable to the oceans as they 
actually exist, and what practical applications may the navigator 
make of these theoretical results? A recent investigation by the 
Coast and Geodetic Survey permits an answer to these questions as 
regards the current along the Pacific Coast of the United States. 

On the Pacific Coast, currents constitute an important factor in 
navigation. Along the more than thousand miles of shore-line 
from the Mexican border to the Strait of Juan de Fuca, harbors 
are many miles apart, sailing courses long, and the periods of thick 
weather of comparatively frequent occurrence. The relatively 
numerous shipwrecks along this coast testify to the importance of 
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an accurate knowledge of the current, more especially of the cur- 
rent that changes with the shifting winds. 

It is to be noted that observations for the purpose of determin- 
ing the currents produced by winds must cover a considerable 
period of time; for the velocity and direction of the current ob- 
served at any instant is the net resultant of a number of different 
currents brought about by various agencies. To separate the wind 
current from the tidal current and from other non-wind currents, 
and to secure results which will not be vitiated by accidental errors 
of observation or by exceptional meteorological conditions, long 
series of observations are necessary. Fortunately the light vessels 
stationed along the coast permit securing current observations at 
some distance from the shore at small cost. With the cooperation 
of the Lighthouse Service extended series of current observations 
have been made on each of the five light vessels stationed from 
San Francisco to the Strait of Juan de Fuca. 

The arrangements provided for the observations to be made 
by the officers and crews of the light vessels. The regular routine 
work on the light vessels permitted only such observations as would 
consume little time, hence the instruments and methods of ob- 
servation were necessarily of the simplest. 

It is to be borne in mind, however, that at any time the velocity 
and the direction of the current are subject to the disturbing in- 
fluences of prevailing meteorological conditions, and in many 
cases, the effects of these disturbing influences are of greater mag- 
nitude than the quantities sought. Also, the observations must be 
made from a vessel which frequently rolls and pitches on the dis- 
turbed surface of the sea. Under such conditions, expensive in- 
struments of high precision and refined methods of observation 
are clearly not of prime importance; and this is especially th 
case where a long series of observations is obtainable. 

The apparatus employed for determining the velocity of the 
current was an adaptation of the old chip log with which all sail- 
ors are familiar. For the purpose in hand, however, it was thought 
better to substitute a fifteen-foot pole for the customary log-chip. 
This so-called current pole was made of white pine two and three 
quarter inches in diameter and was weighted with sufficient sheet 
lead at one end to submerge fourteen feet, so that only one foot 
floated out of water. 

The log line used was of lacing-cord twine, eleven sixty-fourths 


inches in diameter, and was marked in the customary manner for 
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use with a twenty-eight second sand glass. Later it was found 
advantageous to substitute stop watches for the sand glasses and to 
use log lines graduated for a run of one minute; that 1s, a length 
of 101 feet, 4 inches of log line corresponded to a velocity of one 
nautical mile per hour or one knot. 

For determining the direction of the current, use was made 
of asimple form of the pelorus. This consisted of a circular brass 
disk eight inches in diameter, graduated every ten degrees. It was 
fastened to the taff-rail of the light vessel so that the 0° and 180° 
marks fixed a fore-and-aft line parallel to the keel of the ship. 
After the observer had let the current pole run out the observation 
interval for determining the velocity of the current, he stretched 
the log line across the center of the pelorus and recorded the direc- 
tion angle as indicated on the pelorus. This gave the angle the 
current made with the fore-and-aft line of the ship, which, with 
the compass heading of the ship at the same time, determined the 
direction of the current at that time. 

The observations were made hourly, night and day, at the be- 
ginning of the hour. In the record book the observer recorded the 
velocity of the current, the ship’s compass heading, the pelorus 
reading of the log line and the direction and force of the wind, the 
latter estimated in accordance with the Beaufort scale. Each 
record book contained the observations for a calendar month and 
when completed was forwarded to the office of the Survey in 
Washington for computation. 

Without going into the details of the methods employed in the 
computations, it may be said briefly that for determining the wind 
current the winds were divided into sixteen cardinal and inter- 
cardinal directions, and for each of these wind directions into wind- 
velocity groups covering a range of ten miles. The observed cur- 
revt was then tabulated in accordance with the above wind-direc 
tion and wind-velocity groups, and means derived. 

The five light vessels along the Pacific Coast are stationed ap- 
proximately from five to ten miles offshore as follows: San Fran- 
cisco Light Vessel, off San Francisco Bay; Blunts Reef Light 
Vessel, off Cape Mendocino; Columbia River Light Vessel, off 
Columbia River ; Umatilla Reef Light Vessel, off Cape Alava, and 
Swiftsure Bank Light Vessel, off the entrance to the Strait of 
Juan de Fuca. The light vessels off San Francisco Bay, Columbia 
River, and the Strait of Juan de Fuca are, therefore, in the 
path of the drainage waters issuing from those waterways, Hence 
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the results from the tabulations outlined above for these three 
light vessels must be corrected for the effect of the drainage 
waters. This correction, theoretically, would require an enormous 
amount of computation, but practically an approximate result can 
be readily derived. In the table below are given results for the 
velocity of the wind-driven current obtained from the tabulations 
of the observations after applying the correction indicated above, 


Average Velocity of Wind-driven Current 


‘pie dene 





Wind Velocity | 15miles | 25 miles 35 miles | 45 miles | 55 miles 
—~ -———-| _ — | nd - — — a 
Current | Current | Current | Current | ( ‘urrent 
| Ob- | Ob- | Ob- | | Ob- Ob- | 


: | ey | ’ , | , 
| serva-| Velo- |serva-| Velo- | serva-| Velo- |serva-| Velo- | serva | Velo- 
Light Vessel | tions | city | tions | city | tions | city | tions | city | tions | city 
| | | 





San Francisco 
Blunts Reef 
Columbia River 


| 13467| 0.20 | 6247 | 0.33 | 1155 | 0.42 | 505 | 0.56 | 66 | 0.76 
9786, 0.31 | 6471 | 0.45 | 1655 | 0.62 |} 969] 0.77 | 315 | 0.82 


| No. | knots | No. | knots} No. | knots No. | knots | No. | knots 
| | 

| | : | 
| 11171] 0.29 | 7681 | 0.50 | 1761 | 0.62 | 1120] 0.74 | 114 | 0.84 
| ? 
| . 

















Umaiiila Reef | 6897| 0.38 | 2552 | 0.70 | 799 | 0.99 | 782] 1.12 | 57 | 1.19 
Swiftsure Bank | 6500} 0.28 | 2837 | 0.38 | 704 | 0.55 | 422 | 0.60 | 42 | 0.75 
| ———_|_—__ | —__|___ 2 a a ee ae 

| | 
Means 0.29 | | 0.47 | | 0.64 | 0.76 0.87 





In the above table, in each wind-velocity group the first column 
gives the number of observations niade and the second column 
gives the average velocity of the current. A glance shows, as might 
be expected from general considerations, that the velocity of the 
current increases with the velocity of the wind. Taking the 
means for the five light vessels, and remembering that a knot is 
I.15 statute miles per hour, the relation between wind and current 
from the table may be expressed as follows: With a fifteen-mile 
wind the current is 2.2 per cent of the wind; twenty-five-mile 
wind, 2.1 per cent; thirty-five-mile wind, 2.1 per cent; forty-five- 
mile wind, 1.9 per cent; and fifty-five-mile wind, 1.8 per cent. 

On the average, therefore, the wind along the Pacific Coast of 
the United States, at a distance from five to ten miles off shore, 
brings about a current having a velocity of 2 per cent that of the 


wind. Since currents are generally given in knots while winds are 
given in statute miles per hour, the statement above may be 
changed to, the current in knots is 1.8 per cent of the wind in 
miles per hour. 
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The direction of the wind-driven current at each of the light 
vessels was found to deviate from the direction of the wind, the 
magnitude and direction of this deviation depending on the direc- 
tion of the wind. In general it was found that with winds from 
the northeast, southeast, and northwest quadrants the direction of 
the wind-driven current was to the right of the wind direction, 
while with winds from the southwest quadrant the deviation was to 
the left. The results for the various light vessels are listed in the 
table below. The unmarked figures in the columns headed ‘‘Devi- 
ation” indicate that the deviation of the current is to the right of 
the wind direction, while the figures with a minus sign indicate the 
deviation of the current is to the left of the wind. 


DEVIATION OF WIND-DRIVEN CURRENT FROM DIRECTION OF WIND 


} l 
| | 





] 
| 
Wind from | Northeast | Southeast | Southwest | Northwest 
— quadrant | quadrant | — 
Light Vessel | Obser- | Devi- Je Obser- | Devi- | Obser- | | Devi- Obser- | Devi- 
vations | ation vations | i ation vations | ation vations | ation 
rane (wel bee 
San Francisco | 1436 | 22) 2937 | 17 | 2539 | —35 | 14528 | 31 
Blunts Reef | 8030 | 10/| 4888 | 6 | 1239 | —15 | 5039 | 17 
Columbia River | 4055 | 13 | 5938 | 42 | 5469 | — 8 | 5385 55 
Umatilla Reef | 904 | 17 | 4656 | 20 | 2282 & 37 | 3244 | 10 
Swiftsure Bank | 1210 | — 4) 4544 24 1694 22 | 3056 | 32 


ame. | 

It will be noted that for all the light vessels but Swiftsure Bank 
the deviation of the wind-driven currents from the direction of 
the wind is to the right for winds from the northeast, southeast, 
and northwest quadrants, and to the left for winds from the south- 
west quadrant. The explanation for the difference in the results 
for Swiftsure Bank Light Vessel is to be found in its location 
with respect to the coast. Of the five light vessels all but Szwift- 
sure Bank have the coast line to the eastward while the latter has 
the coast line to the northward. The conditions at the other four 
light vessels therefore better represent the conditions along the 
coast, and, from the table above, it follows that along the Pacific 
Coast of the United States, winds from the northeast, southeast, 
and northwest quadrants bring about currents that set 20°-25° 
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to the right of the wind, while winds from the southwest quad- 
rant bring about currents that set 25° to the left of the wind. 

The results derived above for the relation of current to wind, 
it is to be recalled, are based on observations made with a pole 
submerged to a depth of fourteen feet. These results therefore 
pertain to the surface layers of the water along the coast to a 
depth of fourteen feet. 
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A NEW DEAL FOR THE NAVAL RESERVE 
By LIEUTENANT COMMANDER H. H. Frost, U. S. Navy 


O GREAT corporation in preparing to begin operations 

would arrange its personnel in advance in groups so or- 

ganized that at the commencement of business it would be 
necessary to form entirely different groups and make an entirely 
new arrangement of the personnel. Yet this was the exact con- 
dition in which the Naval Reserve found itself upon the passage 
of the Naval Reserve Act which became effective on July 1, 1925. 
No reserve organization had the slightest resemblance to a crew 
or any part of a crew for a naval vessel of any type. If mobiliza- 
tion had been ordered the complete break-up of the reserve organi- 
zations would have been necessary. 

The Naval Reserve Act gave the Department an opportunity 
to remedy these conditions and to base the organization and ad- 
ministration of the reserve on sound principles. It was decided 
to give the reserve a new deal all around and to start with a fresh 
slate on July 1, 1925. 

The first principle decided upon was that the reserve should be 
built up to the highest possible degree of war efficiency and readi- 
ness. On the other hand, it was recognized that the naval duties 
of a reservist would nearly always be secondary to his earning of 
a livelihood. A compromise had to be struck between this aim 
and its limitations. Both the interests of the Navy and the Re- 
serve had to be guarded. 

The Naval Reserve was divided by law into three component 
parts: 

a) The Fleet Naval Reserve 

b) The Volunteer Naval Reserve 

c) The Merchant Marine Naval Reserve 

Because of provisions of the law and for other reasons each of 
these three reserves had in it personnel of different categories. 
Where these existed it was agreed to be a correct principle to sub- 
divide them into classes and to give each one a distinctive desig- 
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nation. At first the many classes of the Reserve may appear to 
the person unfamiliar with them to introduce an element of con- 
fusion and complication. It is readily admitted that the Reserve 
is complicated, but is there any large organization that is not? If 
one of us accepted an important job in the Pennsylvania Railroad 
it would doubtless require a few weeks for us to find our way 
about. If different classes of personnel exist surely it is not an 
clement of confusion frankly to recognize them; if on a battleship 
we called all the men of the ninety-six ratings seamen, would this 
tend to simplify the organization of the ship? 

While it will not afford particularly light reading it will now be 
necessary to give a brief description of the various classes of the 
Reserve. 

The personnel of the Fleet Reserve may be grouped as follows: 

a) All the officers and the men of Class F-1. Previous naval 
service is not required, although it is desirable in the case of the 
officers and sometimes of the men. This personnel is required 
to perform drills and training duty, for both of which it receives 
liberal pay. The allowed quotas are 1,188 officers and 8,070 men; 
these can be filled with the highest caliber of men and are being 
carefully built up. 

b) The men of Classes F-2, F-3, F-4, and F-5. Class F-2 is 
composed of men who have served at least one enlistment in the 
Navy; in the other classes at least four enlistments are required. 
These classes of the reserve do not perform any duties, but receive 
pay in consideration of their naval service and their obligation to 
service in war. 

The personnel of the Volunteer Reserve may be grouped as 
follows: 

a) All general service officers and the men of Classes V-1 and 
V-2. Previous naval service is not required although desirable. 
This personnel may perform drills without pay and, with some 
restrictions, training duty with pay. The quotas total 2,300 officers 
and 9,780 men. It will be some time before they are filled. 

b) All special service officers. These officers do not perform 
drills, but may perform training duty without pay. The quotas 
of these officers are now being fixed; when this is done they will be 
built up gradually so as to obtain the best material. Very few of 


these officers will have had naval experience. 
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but may take courses in naval communications. Its quotas author- 
ize 6,000 men; as procurement has just recently been commenced 
this reserve numbers now only a few hundred men; a considerable 
proportion of them have had naval service, but this is not a re- 
quirement for entry. 

d) Men of Class V-4, who enlist within four months of the 
expiration of their enlistments in the regular Navy and do not 
desire to join other classes of the reserve. This class performs no 
duty and receives no pay. No quotas are assigned. 

e) Student Aviators, Class V-5, who become eligible for ap- 
pointment as ensign in the Reserve upon completion of the pre- 
scribed course of training, which at present is ninety days in 
duration; while performing this duty they hold the rating of sea- 
men second class. The yearly training quotas are seventy-seven 
students. 

f) Men of Class V-6, which includes men transferred to it from 
all other classes of the reserve. This personnel receives no pay 
and performs no duty. 

The personnel of the Merchant Marine Naval Reserve is all in 
one group; it receives pay only when serving on certain desig- 
nated vessels ; it does not perform drills, but may perform training 
duty with a subsistence allowance. 

c) Men of Class V-3, who constitute a special communications 
reserve. Its personnel does not perform drills or training duty, 

Having sorted out the reservists into these various classes, the 
greatest problem of all then confronted us, that of organization. 
Certain underlying principles were kept in mind and applied wher- 
ever it was practicable to do so. 

First, each part of the Reserve must be suitable to perform some 
important duty at mobilization. Just as no private enterprise 
would think of securing men, no matter how good they might be, 
unless there was important work for them to perform, so the 
Department decided that personnel should not be procured for 
the Reserve unless it would fill some important requirement in the 
personnel mobilization plans. This means that the Reserve, with 
some exceptions, must be prepared for service in the United States 
Fleet and Naval Transportation Service. It was therefore logical 
that the Fleet and Volunteer Reserves should provide the personnel 
for the naval vessels out of commission destined to join the fleet 
and that the Merchant Marine Reserve should provide the officers 
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and men for the merchant vessels to be taken over and commis- 
sioned by the Navy. 

Second, individual men are comparatively easy to obtain and 
train; on the other hand, organizations can be built only in the 
course of years. It is not men we must have, but organizations of 
men, who are trained together, have confidence in each other, are 
bound together by an organization spirit and who, upon mobiliza- 
tion, can serve together. A mass of individuals scattered at ran- 
dom about the country will be of little value to us unless they have 
had such long naval service that they can fit into a naval crew of 
any type, being completely imbued with both the spirit and meth- 
ods of the Navy. 

Third, each organization of the Reserve must be trained for 
duty upon some distinct type of naval vessel. While naval officers 
are trained for general service on all types of ships, including sub- 
marines and aircraft, they can seldom be considered completely 
qualified except for duty on the type of ship upon which they are 
now serving or have last served. It is manifestly unreasonable to 
expect that reserve personnel, who can devote only a small part of 
their time to naval duties and then, with incomplete facilities, 
can be qualified for duty upon more than one type of ship. How- 
ever, if all their training is concentrated upon a single type for 
each organization, it is not unreasonable to expect that they will 
reach a considerable degree of skill in its operation. 

Fourth, a definitely named ship should be assigned to each re- 
serve organization for the purpose of increasing the interest of the 
Reserve in providing a definite mission and to form a link between 
the community and this ship, so that the people of the locality will 
feel a responsibility for properly manning their ship or ships in 
war time. 

Fifth, as has been the custom in all armies and navies, a nucleus 
of regular officers and men should be assigned to all ships at mo- 
bilization, except in the case of certain merchant vessels, commis- 
sioned by the Navy, where the war-time operation is practically 
the same as their handling in peace time. 

In the practical application of these principles it was decided to 
provide the personnel mobilization allowances for a naval vessel 
out of commission as follows: 

a) A nucleus crew of officers and men from a naval vessel in 
commission, preferably of the same type, plus one or more espec- 
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ially selected regular officers from shore duty, usually for assign- 
ment as commanding officers or division or squadron commanders. 

'b) A fleet reserve unit of men of Classes F-2, I-3, F-4, F-5, 
and V-4, all of wliom have had previous naval service. 

c) A reserve crew of officers of the Fleet Reserve and Volun- 
teer Reserve and men of Classes F-1 and V-tr. 

An effective comparison can be made between this method of 
building up a crew and the usual measures for building up a foot- 
ball team. Assume that September 1 is the first day of mobiliza- 
tion for the football team. Before this date the coaches and their 
assistants assemble and lay their plans for the building of their 
team for the coming season. They correspond to the nucleus 
crew, which provides the experienced personnel skilled in organ- 
izing, administering, and operating the vessel according to the 
latest practices, and arrives first after mobilization so as to be able 
to make the necessary preparations for the reception of the other 
parts of the crew, their berthing, messing, and training. 

Every football team has veteran players who have served on 
the team for one or more years; these form the backbone of the 
new team. These men correspond exactly to the fleet reserve 
unit, which is composed of men who are veterans of from one to 
five enlistments, who are still physically fit for sea duty as deter- 
mined by frequent examinations. Just as a player who has had 
long experience as a tackle or end is brought back the next year 
to play in the same position, the men of the fleet reserve units for 
destroyers or light mine layers are selected from the men who have 
served longest in the Navy on these types of vessels. Due to the 
expert practical knowledge of these men, it is not necessary that 
they perform drills or training duty; the most important reason 
for such training would be to weld the men together into organiza- 
tions and build up an organization spirit, but this is hardly neces- 
sary because the spirit of the Navy is so thoroughly implanted in 
them that they will easily fit into any crew. All that is necessary, 
therefore, is to carry them in carefully prepared paper organiza- 
tions and to check their physical condition at frequent intervals. 
A complete physical survey of all the men in Class F-3, some 
6,500, has just been completed with most satisfying results ; 85 per 
cent were found physically qualified for sea service; 11 per cent 
qualified for shore duty only, and 4 per cent not qualified for any 


duty. 
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The football team also has additional candidates for the team; 
these men are only partly experienced; perhaps last year they 
were on the squad or perhaps on the freshman team; maybe they 
have never played before, but look like good material. These 
players correspond to the reserve crew; this is formed by a bat- 
talion or fleet division of the Fleet Reserve. These are composed 
primarily of officers of the Fleet Reserve and men of Class F-1, 
Some of this personnel may have seen service in the Navy or in the 
Naval Reserve during the World War; most of it, however, will 
not have had service in the Navy. 

There are 148 fleet divisions required to form the necessary 
number of reserve crews; certain other battalion headquarters divi- 
sions are also required as “overhead.” Thus the total of 8,000 men 
of Class F-1 allows an average of about fifty-two men per fleet 
division. This number is not sufficient to form a complete reserve 
crew, which usually numbers about eighty men. For this reason 
fifty men of Class V-1 of the Volunteer Reserve are allowed to be 
associated with each fleet and battalion headquarters division. This 
permits each division to have about 100 men, or twenty more than 
required to fill the reserve crew it is to form. It provides a re- 
serve from which vacancies in the F-1 quota may be filled ; if there 
are more men than required to bring the reserve crew to full 
strength, the excess men may be used to bring other crews to full 
strength or will be valuable for general detail to any vessel being 
mobilized, or to expand the recruiting and training systems. 

While the quotas of officers of the Fleet Reserve are more than 
sufficient for all the reserve crews, unfortunately, at present, these 
officers are not always so situated that they can be assigned to 
divisions in the proper proportions ; some have excesses and some 
deficiencies ; time will remedy this condition, but as an immediate 
remedy general service officers of the Volunteer Reserve may be 
associated with fleet divisions for voluntary drills and training 
duty ; this may be done even where the division has its full quota of 
Fleet Reserve Officers, so as to provide a hody of partly trained 
reserve officers who may be used to join other reserve crews or 
for general detail. 

The reserve crew is a closely knit organization; it performs 


drills and training duty as a team, not as individuals; each one is 
designated for a definitely named vessel of the United States 
Fleet ; this fact and the constant association of its members should 
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engender an esprit de corps, a spirit like that which puts the punch 
and fight into a crack football eleven. 

A destroyer to be mobilized receives two officers and thirteen men 
in the nucleus crew; one regular officer from shore duty; seven- 
teen men in the fleet reserve unit; four officers and eighty-four 
men in the reserve crew; a total of seven officers and one hundred 
fourteen men. From these materials a moderately good crew 
should be built up in two months. 

In addition to the air squadrons now operated by regular per- 
sonnel or which could be operated by regular personnel moved 
from shore stations there will be other squadrons which must be 
manned by reserve personnel. Such an air squadron would receive 
its personnel mobilization allowance as follows: 

a) A complement of aviation officers of the Fleet and Volun- 
teer Reserves and men of Classes F-1 and V-2 sufficient to man 
the entire squadron, with a 50 per cent excess of officers to provide 
for casualties. This corresponds with the reserve crew. 

b) One officer and five men from a regular air squadron of the 
same type. This corresponds with the nucleus crew. 

c) Such men of aviation ratings in Classes F-2, F-3, F-4, F-5, 
and V-4 who are attached to the district forming the squadron and 
are physically fitted for duty with it. These men correspond with 
the Fleet Reserve unit. 

Each squadron is composed of one squadron headquarters divi- 
sion and three aviation divisions capable of manning six planes. 
A naval district organizes one or more complete squadrons or one 
or more divisions of a squadron. The complements of reserve 
officers for an aviation division are based on three officers per 
plane for bombing or scouting squadrons and one and one half 
officers per plane for fighting squadrons. Due to the fact that in 
the past aviation divisions have not been composed of men who 
live in the same locality it is difficult to hold drills which the entire 
division performs together ; the drills or duty in lieu of drills must 
unfortunately for the present be performed largely as individuals ; 
it is hoped to provide a partial remedy for this condition by calling 
out the entire squadron for its fifteen days’ training duty at the 
same time and place and by training them to operate as a squadron. 

The crew of a merchant vessel which is commissioned by the 
Navy will receive personnel allowances at mobilization as follows : 
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a) A merchant marine. reserve group which has either been 
formed on that vessel during peace time or is formed at mobiliza- 
tion, composed of officers and men of the Merchant Marine Naval 
Reserve serving on board. 

b) A small number of regular officers from shore duty. 

c) A number of reserve officers specially selected from naval 
districts. 

d) A fleet reserve unit similar to that for a naval vessel, pro- 
vided by a naval district. 

e€) Men enlisted after mobilization and available for general 
detail. 

In accordance with the funds available reserve groups will be 
organized during peace time on merchant vessels which are essen- 
tial for the Navy in war time. The master of the ship will be the 
senior officer of the group. Officers and men of the Merchant 
Marine Naval Reserve will receive pay only when attached to such 
a group; they are not required to perform any training, but it is 
hoped that the senior officer will conduct such voluntary training 
as may be practicable. It is planned to commence the organization 
of groups of carefully selected vessels in order to demonstrate 
their advantage to the merchant marine as well as the Navy. 

For some particularly important merchant vessels a nucleus 
crew from a naval vessel in commission will also be provided, the 
number of men to be received from general detail being reduced 
accordingly. 

The above organizations, with the slight exceptions noted, com- 
ply with the principles of organization. There are certain other 
officers and men who are not included in organizations, as follows: 

a) Special service officers of the Volunteer Reserve; with the 
exception of a small number of officers slated for special service on 
the staffs of the United States Fleet and Naval Transportation 
Service, these officers will be assigned at mobilization to duties 
under the bureaus and offices of the Department or the com- 
mandants of naval districts. 

b) Men of Class V-3, in communications ratings, who will in 
most cases be organized in groups directly under the commandant 
to continue at mobilization the operation of communication facili- 
ties when taken over by the Navy or to augment naval communi- 
cations personnel on shore, particularly as telegraphers. The re- 
servists of this class who are serving on merchant vessels will be 
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continued on board. Additional personnel of this class will be 
available for general detail. 

In order to build up the Reserve to a state of real efficiency the 
standards have been kept to a high plane, as near as practicable to 
that of the Navy. This should allow the personnel of the Reserve, 
and particularly of the Fleet Reserve, to consider themselves a 
picked body of officers and men. The appointment of officers in 
high ranks for political and propaganda value has been strictly 
avoided and each officer and man will be selected solely because of 
his ability to fill a position in the war organization. 

On the other hand, the reserve point of view has been given 
constant consideration and every effort has been made to avoid 
unnecessary inconveniences and restrictions, because it frankly is 
recognized that reserve duties must be secondary to earning a 
livelihood. 

In any business organization there must be a balance between 
what the employee obtains from the company and what services 
the employee gives the company in return. The Navy recognizes 
that this principle also applies to the Reserve, but hopes that patri 
otic spirit will induce the reservist to give his services somewhat 
more freely to his country than he would to his employer in a 
strictly business transaction. 

It is believed that there must be uniformity in the administration 
of the Reserve and this principle is reflected throughout the regu- 
lations ; each district and each battalion and division cannot go its 
own way but must be guided by a common policy, which is broad 
enough to cover practically all cases which may arise; it is be 
lieved impossible and undesirable to attempt to cover every ex- 
ceptional case. 

If more common policy has been established by the Department 
than before, battalion and division commanders have been allowed 
much more authority and initiative in its execution than they have 
previously possessed, and the responsibility for building efficient 
organizations is placed squarely upon them. Their relations with 
the district commandant are entirely similar to those of command- 
ing officers and division commanders of destroyers to their squad- 
ron commander. The relations of the commandant to the Depart- 
ment are similar to those of the squadron commander with the 
commander-in-chief. We want to consider the division as a ship 
and its commander as the captain of a ship. 
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Procurement and promotion of men, in accordance with speci- 
fied complements, is a function of the division commanders ; they 
also may recommend the transfer to the Volunteer Reserve of men 
who do not maintain their efficiency. 

Division commanders also initiate the procedure for the pro- 
curement of officers in the Fleet Reserve ; there is one list of prece- 
dence for line officers; one for supply officers, and one for medi- 
cal officers of the Fleet Reserve. All new officers enter at the 
foot of the list, except in the case of ex-navy officers, who may 
enter in the rank held upon resignation ; young blood is very much 
desired. Promotion is by seniority on the three lists. The total 
number of officers is limited by appropriations. There are now 
12.25 officers of the line in the Fleet Reserve per 100 men, 
as against 6.7 regular officers per 100 men now actually in the 
Navy. The total number of officers are divided into ranks in 
accordance with the ratios used in the Navy, except that there is a 
lesser number of captains and commanders, as specified in the law 
itself. To the ranks of commander and captain the promotion is 
by selection. 

The reason for organization and administration is to facilitate 
training ; training is by far the most important feature of the de- 
velopment of the Reserve. An entirely new system will be em- 
ployed. 

First, each reserve crew will be trained for duty upon a defi- 
nitely named ship; second, each officer and man will be trained for 
a definite duty on board that ship; third, each organization will be 
trained together, not piecemeal ; training duty will be taken at the 
same time and on the same ship; fourth, this ship wherever pos- 
sible will be of the same type as the one to be manned by the re- 
serve crew in war time; fifth, the training should be conducted by 
the Navy and, wherever practicable, in vessels of the regular Navy; 
when destroyers are assigned to districts for training reservists, 
regular officers are ordered to command them. All training 
cruises will be announced well in advance and no changes in sched- 
ule will be made thereafter. Sixth, regular officers have been ap- 
pointed inspectors of the Reserve in all districts and given orders 
authorizing repeated travel. Seventh, a Naval Reserve Inspection 
Board will be organized in the Department for the purpose of 
making an annual inspection of each reserve organization and giv- 


ing it a relative standing. Rewards will be given the divisions 
showing marked efficiency in this competitive inspection. 
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These principles will be made applicable to aviation divisions 
and squadrons as well as to the reserve crews for vessels. By 

Not only should the application of these principles of training 
ereatly increase the efficiency of the Reserve, but it should insure 
that personal contact between the Navy and the Reserve which is 
an absolute necessity; regular officers must see the viewpoint of 
the Reserve and we hope that reserve officers will gain that in- 
definable something which we call the navy spirit. We hope that 
the reserve officers and regulars will both umite in making the 
Naval Reserve a real component part of the United States Navy. 





AIR WARFARE. 


By LIEUTENANT ForREST SHERMAN, U.S. Navy 


AR has been defined as the weighing of the national capac- 
\ \ ity to exert and resist pressure against that of the enemy 
nation or nations. To that definition we might add that 
it is the weighing of the national capacity to exert and resist pres- 
sure for the purpose of securing some particular object which 
other means will not secure. The fundamental object of war is 
the self preservation of an individual, tribe, nation, race, or of a 
political or religious system, but most wars are fought for a com- 
paratively limited object which will contribute to the security or 
prosperity of the warring nation. This object is called the politi- 
cal object. 

A nation resorts to arms only when political and diplomatic 
pressure has failed to secure this object and, in many cases, only 
when economic pressure also has failed. After a nation resorts to 
arms the decision is left to battle except in cases such as that of 
the war with Germany where economic pressure caused the down- 
fall of the Central Powers whose armies were not destroyed and 
whose battle fleet had not been defeated in battle. This result 
was paradoxical, inasmuch as two nations or combinations of 
nations, whose armed forces are so evenly balanced, due to leader- 
ship, organization, or advantageous position, that one cannot defeat 
the other in battle, are almost inevitably so equally balanced that 
the triumph of the unarmed forces of starvation, pestilence, and 
political revolution over one will almost inevitably prove a boom- 
erang to the apparently victorious nation, which will find itself on 
the verge of, if not in, the same condition. To phrase it differ- 
ently—two contending nations which destroy each other’s armed 
forces at the same rate will probably starve at the same rate or 
nearly so. 

Therefore, the only successful theory of war is that which trusts 
to battle and offensive action against the enemy by land, sea, and 
air with a view to destroying all enemy armed forces. True, the 


personnel of these forces need not be entirely exterminated but 
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their existence as organizations must be terminated, armies dis- 
banded, their equipment seized or destroyed, ships destroyed, and 
aviation material destroyed. Then, if the political object is se- 
cured, victory is complete. 

If we apply this conception of victory to the last war we find 
that the results were a victory or merely an armistice depending 
absolutely on the political object of the various allies. The United 
States entered the war in April, 1917, for the immediate purpose 
of the security of its citizens while passing upon the high seas on 
their lawful occasions. Behind this object was the greater object 
of securing its own future by fighting for the independence of 
nations, the observance of treaties, and the security of civilization 
as we know it, which greater object had for nearly three years been 
also the political object of the allies, except where tainted by the 
lust for conquest and territorial expansion. The war was a vic 
tory just so far as these objects were achieved and no further. 

Throughout the history of the world there are numerous ex- 
amples of wars which included both armies and navies, but none, 
excepting the conflict of 1914-18, which included air forces and 
this one exception included air forces of such rudimentary de- 
velopment that it failed clearly to establish their relation to the 
conduct of war as a whole. 

As before stated, the fundamental object of war is self preserva- 
tion or security. As has been very completely stated by Admiral 
Custance in his Study of War, security against an enemy in arms 
can be surely achieved only be destroying his armed forces, in 
battle or by effectually neutralizing their action without battle 
while preserving the nation’s strength unimpaired. The primary 
military aim of the nation’s armed forces is, therefore, the destruc- 
tion of enemy forces by land and sea and in the air. 

The secondary military aim of the nation’s forces in arms is the 
weakening of the enemy armed forces by reducing the resources 
in material, personnel, and morale upon which they depend. The 
material resources include sea, land, and air transportation, com- 
munications, finance, food, clothing, weapons, ammunition, equip- 
ment, and facilities for production. The resources in personnel 
include not only the numerical strength in trained and un- 
trained able-bodied males, but also their knowledge, energy, and 
endurance. The resources in morale include the resources in 
morale of the organized combatant forces due to their equipment, 
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comfort, and belief in their cause and also the morale of the non- 
combatant population due to its safety or danger, food or hunger, 
comforts or lack of necessities, as well as to its belief in the right- 
eousness of the political object of the war. 

The achievement of the primary military aim requires an or- 
ganization of the combatant forces of the nation which will most 
quickly and effectually destroy or neutralize the enemy army, 
navy, and air strength. The primary military aim of military 
power is the destruction or neutralization of the enemy armed 
forces by land. The primary military aim of sea power is the 
destruction or neutralization of enemy armed forces by sea. The 
destruction or neutralization of enemy air forces is the primary 
military aim of air power. 

Air power can be used to bring pressure on the enemy by at- 
tacking his armed forces or by attacking his economic resources 
on land and sea. The primary military aim of air power being 
the destruction of the enemy air forces, its secondary military aim 
is the weakening of the enemy forces by reducing the resources, 
in material, personnel, and morale upon which they depend. 

Air power can be exerted in these ways: 

a) In conjunction with sea power as an integral part of the fleet 
operating against the enemy fleet, enemy naval air forces, enemy 
naval air bases, and enemy commerce. 

b) In conjunction with land forces as an integral part of the 
field armies operating against enemy armies, fortifications, and 
land communications. 

c) As an independent arm operating against enemy air forces, 
air, naval, and military bases, aircraft factories, ocean borne com- 
merce, railroads, industrial and political centers, communications, 
and other national resources. 


The purpose of the naval air forces is to be a part of the surface 
fleet in achieving its military aim: the destruction of the enemy 
fleet and the weakening of enemy resources by sea by preserving 
its own trade and destroying enemy trade. For this purpose they 
must of necessity be under the same command as the other com- 
ponent parts of the fleet if efficiency is to result. In a sea battle 
and in subsidiary sea operations, the air forces are helpless to 
secure a decision without surface craft and the surface craft will 


be helpless or nearly so in sea battles of the future without the 
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assistance Of aircrait. Aircraft, surface craft, and subsurface 
craft must be trained, administered, and handled tactically as one 
well united organization with a common doctrine of war. 

The tactical functions of naval aircraft are: scouting and screen- 
ing; fire control; attack against enemy surface craft with guns, 
bombs, torpedoes, and gas; attack against enemy aircraft with 
guns, and transport. ‘ 

To perform these tasks under the exacting conditions prevailing 
at sea, it is necessary to have a highly skilled operating personnel 
trained at sea and with the sea habit. It also is necessary to have 
aircraft of special types to perform these missions and yet be able 
to accompany the fleet either on board carriers or in flight. 

The purpose of the military air force is to assist the field armies 
in their military aims: the destruction of the enemy army and the 
weakening of its resources by overrunning territory and seizing or 
destroying material. The military air force is just as interde. 
pendent with the Army as the naval air force is with the Navy. 
One cannot achieve success against an organized enemy without 
the other. Without the army the military air force loses its air- 
drome repair and supply bases. Without the air force the army 
is helpless against other armies which have air forces. 

The tactical functions of military aircraft are: observation of 
enemy forces; fire control; attack against enemy ground forces 
with guns, bombs, torpedoes, and gas; attack against enemy air- 
craft with guns, and transport. 

To perform these tasks most efficiently it is necessary to have an 
operating personnel trained in military strategy and tactics and, 
through long association, thoroughly familiarized with the art 
of land warfare. 

The purpose of the independent air arm is primarily to destroy 
the enemy air forces and achieve supremacy in the air, and sec- 
ondarily, to destroy or lessen the enemy resources by destroying 
air bases, industrial and political centers, railroads, and ocean home 
commerce. 

A most important function of all air forces is the defense of the 
coast and coastal areas. Modern coast defense is a matter of mo- 
bile heavy artillery and air squadrons operating from shore bases. 
The development of heavy railway artillery and of large bombing 
airplanes has rendered fixed coast defense obsolescent, except for 
exceedingly important strategic points such as the Panama Canal, 
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where the old fashioned fixed batteries are still necessary to sup- 
plement the more modern developments. 

The matter of the administrative organization of a country’s 
air forces is a question to be settled by each country after con- 
sidering its own peculiar problems. There are two general sys- 
tems of organization in existence. One system is to organize an 
air arm independent of the Army and Navy, and from that air 
arm detail units to service with the fleet and armies. This method 
has both its faults and its virtues. It tends to foster the develop- 
ment of the strategy, tactics, material, and personnel for fulfilling 
the purpose of the independent air arm to the neglect of those of 
the military and naval air forces. It is to be noted, however, that 
the countries which have adopted this organization are those which 
are liable to air attack before military and naval forces can be 
brought against them. 

If the first menace lies in the air, a nation must organize an air 
arm sufficient to meet and remove that menace. Conversely, if a 
nation is sufficiently close to enemy industrial and political centers 
and to enemy military and naval bases to attack them successfully 
from its own airdromes, it should organize its air forces to strike 
first and hard and without interference from the military and naval 
commanders. The furnishing of air forces for the army and fleet 
becomes secondary for the time being. 

The other usual system of organization is to have a military air 
service as a part of the Army and a naval air service as part of 
the Navy and to supply the needs for an independent air arm by 
assembling a force of military, naval, or a combination of military 
and naval air detachments for each particular mission. This sys- 
tem also has its faults and its virtues. It develops the strategy, 
tactics, personnel, and material for the operation of the attached 
air forces to the neglect of those of the independent air offensive. 
However, it should again be noted that the countries whose air 
forces are so organized are those which cannot be effectively at- 
tacked by the airplanes of their probable enemies when operating 
from their own airdromes. If the first menace lies on the sea, 
then the efficiency of the sea force and the naval air service is of 
paramount importance, and they must be organized to strike first 
and hard without interference from any air ministry or air de- 
partment. The furnishing of air forces for the independent air 
offensive and for the Army becomes secondary for the time being. 
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In the case of a country whose menace lies overseas, the second 
line of defense is the coast defense, and, after the fleet air forces, 
the coastal air forces come next in importance. The question of 
the operation of air forces from coastal bases against enemy naval 
forces has aroused considerable controversy in the past, and prob- 
ably will in the future. In some countries where an independent 
air arm exists it is the function of that arm. In the countries 
where the primary menace lies over the land frontiers, it is rele- 
gated to the naval air service. In the United States it is divided. 

The attack on enemy surface craft is a purely naval function 
and should never be a function of military aircraft. In a war 
where an independent air arm has been organized, it is a proper 
function of that arm after enemy air forces have been destroyed, 
and the air arm thus left free to assist the Army and Navy in 
carrying on the war, but in this case, the selection of objectives 
and responsibility for coordination of effort should still rest with 
the naval commanders. 

Comparing the principle previously stated with the organization 
of the air strength of the United States, we find the following 
existing situation. There is no prospect of the establishment of 
an airdrome by any first class foreign power close enough to the 
vital centers of this country to enable enemy airplanes to attack. 
The defense of this country against enemy airplanes is therefore 
a naval problem and the efficiency of the naval air service is of 
paramount importance. The naval air service of this country is an 
integral part of the Navy. The military air service is an integral 
part of the Army, and there is no independent air arm. 

The army air service is the only organization which attempts 
to perform the functions which would properly belong to an inde- 
pendent air arm if such were established. 

The present policy of the United States as promulgated in 
general orders is to allot the functions of air power as follows: 

a. Army aircraft:—Operations from bases on shore— 

7) As an arm of the mobile army; 
2) Against enemy aircraft in defense of all shore establishments ; 
3) Alone or in co-operation with other arms of the Army or with 
the Navy, against enemy vessels engaged in attacks on the coast 
such as— 
a) Bombardment of the coast, 
b) Operations preparatory to, or of, landing troops, 
c) Operations such as mine laying or attacks on shipping in the 
vicinity of defended ports 
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b. Navy aircraft—Operations from mobile floating bases or from naval 
air stations on shore in cooperation with the fleet: 
1) As an arm of the fleet, 
2) For overseas scouting, 
3 


- 


~ 


Against enemy establishments on shore when such operations are 
conducted in cooperation with other types of naval forces, or alone 
when their mission is primarily naval, 
4) To protect coastal sea communications by, 
a) Reconnaissance and patro! of coastal sea areas; 
b) Convoy operations; 
c) Attacks on enemy submarines, aircraft, or surface vessels. en- 
gaged in trade prevention, or in passage through the sea area. 
5) In cooperation with the Army against enemy vessels engaged in 
attacks on the coast. 
¢. Marine aircraft—The functions normally assigned to army aircraft 
will be performed by the marine aircraft when the operations are in 
connection with an advance base in which operations of the Army are 
not represented. When army and marine aircraft are cooperating on 
shore, the control of their operations will be governed by the one 
hundred twentieth Article of War. 


If an independent air arm were organized either as a permanent 
service or as a detached force for air warfare apart from the mili- 
tary and naval campaigns, these functions would properly be al- 
loted as follows: 


a. Army air service.—Operations as an arm of the mobile army or as an 
integral part of the shore coast defenses. 

b. Naval air service-—Operations from mobile floating bases or from 
naval air stations on shore in cooperation with the fleet: 

1) As an arm of the fleet. : 

2) For overseas scouting against enemy sea forces. 

3) Against enemy shore establishments when such operations are con- 
ducted in cooperation with the types of naval forces, or alone when 
their mission is primarily naval. 

1) To protect coastal sea communications by: 

a) Reconnaissance and patrol of coastal sea areas. 
b) Convoy operations. 
c) Attacks on enemy submarines or surface vessels engaged in trade 
prevention or in passage through the sea area. 
c. Independent air arm.—Operations from shore bases: 

1) Against enemy aircraft. 

2) Against enemy bases, communications, railroads, industrial and 
political centers, and other economic resources. 

3) Assisting, and subordinated to, the naval command against enemy 
vessels engaged in attacks on the coast or against enemy vessels 
on the high seas within striking distance of air bases. 

4) Assisting and subordinated to the army command against enemy 


troops. 
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The organization of an independent air arm or of air forces de- 
tached from the organized fleets and armies will become essential 
during hostilities whenever this country secures air bases within 
striking distance of an enemy country, and conversely, whenever 
a potential enemy secures air bases within striking distance of us. 
This air detachment may be merely a unit of the existing air serv- 
ices or it may be developed into a large organization, depending 
upon the magnitude of the operation involved. 

The best and most efficient organization of the sea, land, and 
air power of a nation for prosecuting a particular war depends 
largely upon the political object of the war and upon the geo- 
graphical situation. ‘Take the case of a war between two nations 
on opposite sides of the Pacific. Armies could not come in con- 
tact with each other except in the form of expeditionary forces, 
attacking the garrisons of island bases until one nation had de- 
stroyed or neutralized the enemy fleet and air arm to such an 
extent that the transportation of an army overseas had become 
possible. Therefore, the military air force proper would be of 
minor importance except as a part of the military garrisons of 
fleet bases and vital strategic points. 

Both nations would immediately mobilize sea, land, and air 
forces, strengthen the defenses of vital strategic points, and or- 
ganize their economic resources for war. The stronger nation 
would then proceed to move its armed forces overseas to attack 
and destroy the armed forces of the enemy unless the political 
object of the war was of such a limited nature that a lesser oper- 
ation would achieve that object. 

The fleet and fleet air forces would be concentrated at fleet bases, 
and expeditionary land and air forces prepared for the seizure 
and occupation of advanced bases with a view to eventually pro- 
gressing to an advanced base, close enough to the enemy country 
or to its vital resources and communications to enable effective 
pressure to be exerted. 

These expeditionary forces would include the necessary purely 
military air detachment for acting as an integral part of the ex- 
peditionary army, and also an expeditionary air detachment for 
the purpose of acting directly against enemy air forces and against 
enemy resources, economic and political, in coordination with the 
land and sea operations. In the absence of a permanently or- 
ganized independent air arm, such expeditionary air detachments 
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may be composed of military air units detached from the more or 
less inactive Army at home, or they may be naval air units de- 
tached from remote continental coastal areas. Their origin is im- 
portant only insofar as it affects their efficiency. Their mission 
is the air offensive in the theater of the war acting in conjunction 
with, but not subordinated to, the fleets and expeditionary army, 

Conversely, the defense of vitally important points in the theater 
of war requires the organization of defensive air forces to defend 
such objectives against air attack. The mission of such units is 
the destruction of attacking enemy air units and not the defense 
of ships and fortifications. Thus there would be in the defense 
of an area three commands: the army, navy, and air defense, 
When the area is endangered by enemy land forces, the paramount 
interest lies with the land defense, and the Navy and the air de- 
fense must be operated to further the success of the land defense. 
When the area is threatened by sea, the paramount interest lies 
with the sea defense, and the Army, including the military air 
force and the air defense, must be subordinated to, and operated 
to further the success of, the naval defense. When the principal 
menace lies in the air, the subordination of the air defense to 
purely military or naval commanders must be terminated, allowing 
it to operate in accordance with its primary military aim, the de- 
struction of hostile air forces. 

The history of combined operations shows the innumerable op- 
portunities for discord, lack of coordination, and inefficiency when 
military and naval forces have acted together, and increasing the 
number from two to three can be expected vastly to increase the 
difficulties of coordination. The only possible solution of the 
problem lies in forming a joint war staff for controlling the oper- 
ation of all the armed forces of a country in such a manner that 
they will afford each other mutual support and function as integral 
parts of the country’s united offensive power. Such a joint war 
staff could designate the most capable commander available as its 
representative, furnish him with properly trained war staff officers, 
and authorize him to exercise control over the detachments of all 
services assigned to any one joint operation or campaign. 

In air services administered under the control of purely military 
or purely naval authority, there is a definite tendency to develop 
what may be termed the auxiliary aspects of aviation. Thus, a 
navy is apt to think more of developing air squadrons to control 








1926] 


the fir 
format 
fight i 
necess 
up an 
tained 
on the 
the de 
aviatic 
war of 
and in 
a pror 
Con 
well a: 
able t 
except 
enemy 
ever, 
recogt 
be de 
It is 
traine 
effort: 
war a 
and si 


| Jan, 


more or 
nits de. 
n is im- 
mission 
junction 
‘” army. 
theater 
defend 
units is 
defense 
defense 
lefense, 
amount 
air de- 
lefense. 
est lies 
ary air 
perated 
rincipal 
ense to 
llowing 
the de- 


ble op- 
y when 
ing the 
ase the 
of the 
© oper- 
er that 
ntegral 
nt war 
- as its 
fficers, 
of all 


uilitary 
evelop 
hus, a 
‘ontrol 








1926] Air Warfare 71 
the fire of surface ships, protect surface ships, and to furnish in- 
formation to surface ships, than it is to develop air squadrons to 
fight in the air. The coordination of fleet air effort is certainly 
necessary in battle, but this tendency causes air units to be split 
up and subordinated to surface unit commanders rather than re- 
tained in one homogeneous force. An army is more apt to insist 
on the development of observation and fire control craft than on 
the development of attack and bombardment craft. Offensive 
aviation must be developed if a country is to be prepared for the 
war of the future in which air power will be enormously important 
and in which independent air warfare undoubtedly will play such 
a prominent part. 

Considerations of administration and peace-time economy, as 
well as of war efficiency, make it by no means necessary or desir- 
able to organize or operate an independent air arm at this time 
except in the case of nations which are confronted with a possible 
enemy whose air bases are within striking distance. It is, how- 
ever, exceedingly necessary and important that its functions be 
recognized and that appropriate units of the existing air services 
be detailed, developed, and trained to perform these functions. 
It is imperative, also, that a joint war staff be organized and 
trained to conduct war by land, sea, and air, and to coordinate the 
efforts of the various armed forces in achieving their respective 
war aims so as to secure victory with a minimum of national effort 
and sacrifice. 








THE EVOLUTION OF AN AIRCRAFT ENGINE 


3y COMMANDER E. E. Witson, U. S. Navy! 


Ht purpose of this paper is to describe, from a purely non- 
technical standpoint, the evolution of one of the latest 
American aviation engines, with a view to pointing out the 
principles utilized in a new and rational design. In the aircraft 
engine today, we find the application of scientific engineering to 
the highest degree. Thermodynamics, machine design, and the 
science of materials are here welded into a noteworthy product. 
The background for all this, however, is nothing more mysterious 
than common sense, and this fact is well illustrated in the new 
Packard engines which powered the two PN-9’s and the PB-1, the 
Navy’s twin-engined seaplanes designed for the San Francisco- 
Hawaiian flight. 

Two oi these engines with reduction gears installed in PN-9 
No. 1 established a world’s seaplane endurance record of twenty- 
eight hours and thirty-five minutes at the Naval Aircraft Factory, 
Philadelphia. The same two engines, in Commander Rodgers’ 
plane, flew nonstop for approximately twenty-five hours and 
twenty-three minutes and were reported to have functioned per- 
fectly as long as the gasoline held out. Two similar engines in 
PN-o No. 2, Lieutenant Snoddy’s plane, functioned perfectly, this 
plane being forced down by broken oil gauge lines not a part of 
the engine but a part of the installation system. Two of the 800 
h.p. Packard engines were installed in the PB-1 and gave very ex- 
cellent performance. The difficulties encountered were entirely due 
to the installation and not in any way to the engines. By their per- 
formance to date, the engines have conclusively proved that they 
are highly dependable even when run at greater than their de- 
signed power. 

Aircraft engine development is measured largely in pounds per 
horsepower. When we realize that this development is grouped 
into the last twenty vears, and that the modern aircraft power 
plant weighs three pounds per horsepower, ready to run, against 
thirty-seven pounds per horsepower for a 25,000-horsepower de- 
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stroyer and 160 pounds per horsepower for a turbo-electric battle. 
ship, we begin to appreciate the extent of aircraft engine progress, 
Much of this progress has been due to the use of special materials, 
Some of it has been due to higher thermal efficiencies, but in the 
case of the new Packard engine, which is to be described here, a 
great deal more is the result of calm study and rational arrange- 
ment. 

The highest powered, and at the same time the lightest, engine 
in pounds per horsepower in service in the United States today is 
the Packard 1A-2500 engine, designed and built by the Packard 
Motor Car Company, Detroit, Michigan. As the name 1A-2500 
indicates, this engine is of the first series of aircraft engines and 
has a piston displacement of 2,500 cubic inches. It is rated at 800 
horsepower at 2,000 revolutions per minute on a dry weight of 
1,113 pounds. It therefore weighs 1.39 pounds per horsepower 
dry. A better comparison of engines is had when they are com- 
pared on the basis of the total power plant weight. On this basis, 
the Packard engine weighs 2.35 pounds per horsepower and the 
Liberty engine 3.3 pounds per horsepower installed in an airplane 
ready for flight. As has been stated, this saving in weight 1s ma- 
terially due to features of design, and it is proposed to point these 
out in a very general way at this time. 

It will be remembered that the Packard Motor Car Company 
was intimately associated with the Liberty engine development. 
On the basis of its experience with the Liberty engine, it has 
evolved two new engines—the 1A-1500, a 400-500 h.p. engine, and 
the rA-2500, a 600-800 h.p. engine. (Plates I, II, and III.) In 
designing these engines, the company has availed itself of its Lib- 
erty engine experience but has started out with a clean sheet with 
the purpose of building new engines to succeed the postwar type 
and to be the last word in light weight construction, using available 
materials and adhering to sound principles of design. 

Experience indicated that the 12-cylinder I’ type watercooled 
engine offered the best field for this development work, since such 
an engine has important advantages in smooth running, small 
frontal area, high speed capabilities, and compact design. The first 
step in a problem of this kind was the analysis of the fundamental 
principles controlling the design of the lightest possible engine. 
The immediate conclusion was that the engine must have the great- 
est possible piston displacement for the smallest possible exterior 
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dimensions. ‘This, then, is the fundamental requirement and the 
starting point of the design. 

This meant that the cylinder bores must be as close together as 
possible, that the cylinder height must be as restricted as possible, 
and the crank case dimensions be limited to the minimum. If the 
cylinder bores were to be kept close together, it naturally followed 
that the various types of cylinder construction should be analyzed, 
If the cylinder height was to be kept low, it was necessary to con- 
sider the features of length of stroke, length of piston, height of 
the valve gear, and length of the connecting rod. 

The first step, then, involved establishing the desired ratio of 
bore to stroke. This was selected at a value of slightly over one, 
since experience has shown that a “square” engine, one having the 
bore and stroke approximately equal, gives better high speed re- 
sults than one like the Liberty, for instance (5”x7”), in which the 
stroke exceeded the bore. This improvement is due partly to the 
tact that the square engine permits larger valves, and partly to 
the fact that in this engine the piston friction is less than that with 
the longer stroke engine. 

Having decided on this “square” cylinder for the above reasons, 
it now became desirable to see how closely the cylinder centers 
could be grouped together. Naturally, the closer the cylinder cen- 
ters the shorter the engine could be made. Plate IV shows there 
are three types of cylinder construction from which to choose: 
Fig. 1, the individual steel cylinders with sheet steel water jackets, 
as in the Liberty engine; Fig. 2, the aluminum block construction 
in which a steel sleeve, not in contact with the water, is screwed 
into an aluminum jacket, and Fig. 3, the aluminum block con- 
struction in which a steel sleeve making contact with the circulat- 
ing water is screwed into the aluminum jacket. These three types 
are illustrated diagrammatically by the chart, Plate IV, and a 
glance immediately shows that the steel cylinder-sheet steel jacket 
construction lends itself best to the closest possible cylinder cen- 
ters. Fig. 4 is the type ultimately employed. 

Since the heart of the engine is its cylinder, it may be well to 
pause at this time and consider some of the factors that enter into 
cylinder construction. In Fig. 1, the Liberty construction, it will 
be noted that the whole cylinder head is of steel. This makes a 
rather difficult forging and one subject to such distortion in opera- 
tion as to cause leaky water jackets and cracking of the head. It 
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has been necessary to reinforce Liberty cylinder heads. In Fig. 2, 
the typical Hispano-Suiza construction, it is necessary for the 
heat to flow from the steel sleeve across a junction resistance to the 
aluminum jacket, and this is a path of relatively high resistance. 
The aluminum jacket necessarily has thick walls. Fig. 3 is the 
Curtiss construction in which the circulating water is in direct 
contact with the sleeve and one of the objections to the Hispano- 
Suiza construction is removed. It will be noted that in the Curtiss 
construction, there are two cam shafts for the four valves. Fig. 4 
is the construction which has been adopted for the Packard engine, 
in which everything below the valve seats is of steel. The com- 
plicated portions above the seats are of cast aluminum. But one 
cam shaft is required for the four valves and the jacket space is 
very small. This latter feature reduces not only the weight of the 
cylinder itself but of the water which it contains, and since this 
extra water serves no useful purpose, this is a direct saving of con- 
siderable importance. Fig. 4, then, combines to a great degree all 
the advantages of Figs. 1, 2, and 3, and eliminates their disad- 
vantages. 

The new cylinder construction permits such close cylinder cen- 
ters that to utilize this advantage, radical departures had to be 
made from standard bearing design, since shortening the crank- 
shaft reduces the length of the main and connecting rod bearings. 
The company, therefore, undertook an extensive series of bearing 
tests at high speeds and high loads and determined an important 
fact: If the bearings are made stiff and rigid enough, and if gen- 
erous lubrication is supplied, it is possible to run bearings success- 
fully under conditions some three times as severe as has normally 
been attempted. The copious oil supply obviously acts as a cooling 
medium for the bearings. The rigid backing is required for the 
babbitt bearing metal to keep the load uniformly distributed and 
add stiffness to the whole structure. 

Having arrived at the most suitable cylinder design to permit 
the bores being brought together as closely as possible, and having 
proven by means of bearing tests that higher loads were reason- 
able, the next step was to study minutely each phase of the design 
problem with a view to disposing of the material to best advantage, 
it being borne in mind that the object was to produce the lightest 
possible engine for the particular displacement chosen. The first 
problem was to design a cylinder head and valve gear construction. 
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The cylinders adopted did not differ materially from the Liberty 
engine insofar as the barrel proper was concerned, but the head 
was made flat to take care of the valve gear desired. The head is 
provided with four integral valve ports—two inlet and two ex- 
haust—and these occupy most of the space in it. The jacket is 
wrapped around the cylinder and has one vertical seam. From 
this, it is apparent that all of the high pressure parts of the cylin- 
der are made of steel permitting the lightest possible construction, 

Having developed the cylinder construction, it next became 
necessary to devise a valve housing. Since this was not a highly 
stressed part, an aluminum block casting interchangeable between 
the right and left banks was adopted. This valve housing performs 
the following functions: 

1) Forms the intake passages connecting the twelve inlet ports 
of each bank of cylinders to the carburetors. 

2) Connects the four exhaust ports of two adjacent cylinders 
to a single exhaust opening. (Siamese ports. ) 

3) Forms a support for the cam shaft bearings. 

4) Carries the valve guides supporting the valves. 

5) Collects circulating water for the individual cylinders. 

6) Stiffens up the entire cvlinder assembly and thus has all the 
advantages, in this respect, of the block construction. 

Since this single aluminum casting performs all these various 
functions, considerable saving in weight is secured. Much more 
volume is available for intake and exhaust passages than would be 
the case if several pieces were bolted together by means of flanges, 
as in the Liberty. 

This brings into the new construction one of the chief advan- 
tages of the aluminum-steel construction. Furthermore, both the 
cylinder and valve housing constructions permit of the largest pos- 
sible valve being used for any given size of flat combustion cham- 
her. By locating the two inlet and the two exhaust valves of each 
cylinder on a transverse axis rather than on a longitudinal axis, as 
has been common in the past, it is possible to open four exhaust 
or four inlet valves into the same passages, which are thus more 
generous in size than if adjacent passages were supported by a 
dividing wall. Furthermore, this construction makes it possible 
to use a single cam shaft instead of the two cam shafts frequently 
used with four-valve engines. 
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While from the standpoint of weight saving the cylinder and 
valve housing constructions just described are undoubtedly re 
sponsible for the major savings, there are, nevertheless, many 
other points which have received careful scrutiny. The engine 
accessories have been carefully planned to simplify the design and 
eliminate superfluous weight. This has been accomplished by 
reducing the number of accessory drives from five, ordinarily 
found, to two. Usually, a watercooled aircraft engine requires 
drives for two magnetos, one water pump, one triple gear oil 
pump, and one fuel pump. In the new engines, the two magnetos 
have been replaced by a double magneto, and all the pumps for 
water, oil, and fuel have been combined into a single unit requiring 
but a single drive. Furthermore, the magneto is so located that it 
can be driven by the cam shaft drive already provided, so that its 
drive is had with no added complication. 

This magneto is not a single magneto, but a double one in which 
all the rugged parts, which never give trouble, are combined in one 
unit while the troublesome parts are duplicated. There is, then, 
no loss in reliability for a considerable saving in weight. This 
weight saving is not confined to the saving in the magneto alone, 
but includes the saving in weight and space otherwise required for 
driving and mounting the second magneto. 

In the new engines, two separate high tension distributors are 
mounted in the V’ in such a position that the wiring to the spark 
plugs is much simplified and the leads are greatly reduced in 
length. Furthermore, the ignition is designed so that the magneto 
can readily be replaced by a generator, if battery-generator igni- 
tion is desired, the same distributors being used for both systems. 
The water, oil, and fuel pump unit, referred to previously, also 
incorporates an oil strainer compartment and an adjustable oil 
pressure relief valve so that this unit performs many functions in 
a very simple and compact assembly. Needless to say, the com- 
bining of these various assemblies in a single group results in 
appreciable weight saving as well as greater advantages from the 
standpoint of maintenance and accessibility. 

A feature of considerable interest is the valve system of the new 
engines. Instead of the usual double centrifugal valve spring con- 
struction generally adopted, a series of small piano wires are 
grouped concentrically around the valve stem. There are ten of 
these around each valve in the large engine. These springs have 
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proven practically indestructible in contrast with the usual large 
diameter heat-treated spring. The improvement lies almost 
wholly in the fact that the small diameter springs have a natural 
period of vibration so high that they do not synchronize with high 
speed engine vibrations which cause the conventional spring to 
flutter and break. 

Another feature in the new engines is the means adopted to cool 
the exhaust valves. Experience has shown that the output of an 
aircraft engine is limited, among other things, by the temperature 
of the exhaust valves. Some improvement has been effected re- 
cently through the use of special alloy steels for this high tem- 
perature work, but resort has been had here to oil cooling of the 
exhaust valves to accomplish the same purpose. By a simple me- 
chanical means, lubricating oil is flushed through the exhaust 
valves, carrving away much of the heat and making it possible to 
control these temperatures. 

It is, of course, undesirable, in a paper of this length, to dwell 
on the minor refinements in design which have resulted in such im- 
portant reductions in weight and space. The main lesson to be 
learned, however, is that considerable advance has been made not 
by any revolutionary changes or freak construction, but by a pains- 
taking study of details coupled with appreciation of the limiting 
factors controlling aircraft engine design in the present state of 
the art. The new engines have established new standards of per- 
formance on a horsepower weight basis and, at the same time, 
have passed tests which indicate that they are far more rugged 
than some of their predecessors, which weighed considerably 
more and delivered far less power. 

It was, at one time, believed that reliability could not be had 
without excessive weight. This theory has long since been dis- 
carded. This new development demonstrates the unsoundness of 
this belief. More weight has been saved in this design by intelli- 
gent arrangement than could possibly be saved by expensive re- 
search in the field of special materials. This development 1s 
considered to be an excellent illustration of the principle that 
engineering requires more of design and less of invention. No 
matter how much the technical arts may be applied, the foundation 
of any engineering design is rational arrangement. 
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THE NAVAL AIRCRAFT FACTORY 
By LIEUTENANT COMMANDER S. J. ZEIGLER, JR. (CC), U.S.N. 


HE devotion by the press recently of so much space to in- 

formation and misinformation about the country’s air forces 

has, at least, served to arouse general interest in the wings 
of the Army and Navy. Reports of certain testimony, apparently 
given seriously before the committee of the House of Representa- 
tives investigating aviation, might lead to the inference that naval 
and military aeronautics has not only got nowhere, but also is 
getting nowhere. lortunately, the committee has the facts as well 
as the fancies, but the layman who relies upon newspapers and 
magazines and even many interested officers are not fully informed 
on some phases of the subject. The scope of this article does not 
allow a survey of the general subject; but an account of the Naval 
Aircraft Factory, its purpose, origin, and accomplishment, may 
help refute the charge that the Navy is at sea in the air. 

The Naval Aircraft Factory is, in reality, a vast experimental 
station. Its purpose, as clearly set forth by the Chief of the 
3ureau of Aeronautics, is the “development and manufacture of 
experimental aircraft and aircraft accessories of a nature requiring 
confidential development or of a class of work that can be per- 
formed more expeditiously or more economically at that place than 
at civil plants ; also, a limited amount of aircraft production work, 
sufficient to maintain a early constant experimental working force 
and to obtain information on civil production costs. The Naval 
Aircraft Factory will include in its activities the maintenance of 
the aircraft material storehouses and the maintenance and distri- 
bution of material therein, and the engine testing laboratory.’” 

The factory does undertake manufacturing and repair work 
when the service is required in less time than needed by commer- 
cial firms, or when the work is of a nature not adapted to perform- 
ance under civil contract. It also functions as the central overhaul 
station for aircraft engines and accessories. The factory is, how- 
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ever, in no way a competitor of private enterprise. On the con- 
trary, its trained technical staff and its facilities for research and 
experiment are constantly throwing new light upon the art and 
science of aeronautics. The cost of maintaining the organization 
and plant required for thorough systematic research in this field 
is beyond the resources of private commercial firms. If rapid 
progress is to be made, it must be at the expense of the federal 
government through such agencies as the Naval Aircraft Factory. 

The reason for the establishment of the Naval Aircraft Factory 
was the problem of aircraft supply which faced the Navy Depart- 
ment upon entry of the United States into the World War. The 
requirements of the Army for aeronautical material were so much 
greater than the Navy’s that private manufacturers’ could only 
with difficulty be persuaded to handle the Navy’s business. The 
Navy Department, therefore, decided that it was necessary to 
build and place in operation an aircraft factory of its own. This 
procedure was approved by the Secretary of the Navy on July 27, 
1917, and the Chief of the Bureau of Construction and Repair— 
then Rear Admiral D. W. Taylor, Construction Corps, U. S. Navy 
—was directed to proceed with the project. 

The speed with which the factory was designed, constructed, and 
placed in operation during the war is not one of its least accom- 
pliskments. The contract for the buildings was awarded August 
6, 1917, ground was broken August 10, 1917, and October 16, 
1917, sixty-seven days after breaking ground, the first machine 
tool was in operation. The plans for the planes to be built were 
received at the factory on October 26, 1917, and on March 27, 
1918, 228 days after breaking ground for the factory buildings, 
and 151 days after receipt of drawings, the first plane was given 
its successful test flight, and on April 2, 1918, the first two planes 
left the factory packed for shipment to England. 

The factory’s present plant, although now laid out and operated 
as a single establishment for experimental manufacture, consists 
actually of two separate projects. The original factory, authorized 
July 27, 1917, and known as Plant No. 1, consists of an Austin 
Company No. 3 building, 300 by 400 feet with the addition of a 
special assembly bay of 400 by 100 feet of extraordinary height 
and with traveling crane service. This building was designed to 
contain a balanced factory capable of producing 1,000 N-9 train- 
ing seaplanes per year. Before this factory was, however, actually 
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in production, the requirements of the Navy Department increased 
to such an extent that very great enlargement of facilities was 
necessary. Additional capacity was required to supply planes for 
patrol and convoy work in the North Sea and over the coastal 
waters of Ireland and France. 

The problem of the proposed expansion was whether it was de- 
sirable to construct a balanced factory of the total additional 
capacity required, or to utilize manufacturing plants privately 
owned, and to supply at the aircraft factory merely facilities for 
assembly and for the manufacture of parts not readily obtainable 
from plants idle or on slack production due to changes wrought 
by the war. The decision was to utilize to the greatest extent idle 
civil facilities. The enlargement consisted of an additional factory 
building, now known an Plant No. 2, of the same general type of 
construction as the first factory building. Plant No. 2 building is 
1,080 feet long and contains 176,000 square feet of floor space. 
The assembly space of the building is 680 feet long by 200 feet 
wide, arranged in three longitudinal bays. The central assembly 
bay is 100 feet in the clear, with fifty-one feet under the roof 
trusses, and is served by two ten-ton traveling cranes. This is 
flanked by the two fifty-foot bays, which have thirty feet under 
their trusses ; these bays each are served by two two-and-one-half- 
ton traveling cranes. The enlargement project included also a 
separate office building, modern storehouses, permanent boiler 
house, and permanent garage and hangars. ‘The cost of this en- 
largement, estimated at about $4,000,000, was approved by the 
Secretary of the Navy, January 27, 1918. 

In 1924, the Bureau of Aeronautics transferred from Washing- 
ton to Philadelphia its aeronautical engine laboratory, which is 
now a part of the testing department of the Naval Aircraft Fac- 
tory, assigned permanent quarters in one of the bays of the manu- 
facturing building known as Plant No. 2. During 1923 and 1924, 
considerable progress was made toward providing the factory with 
a suitable field for operating land planes. On January 1, 1925, 
the available area of this field was approximately thirty-five acres. 
Its ultimate size will be 130 acres. 

In the manufacture of aircraft containing wood parts, it is 
highly desirable to maintain in the factory spaces atmospheric 
conditions which will not cause the wood to gain or lose moisture. 
Both the buildings, Plant No. 1 and Plant No. 2, are equipped with 
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apparatus for the complete control of both temperature and rela- 
tive humidity. This apparatus is installed in separate units, so 
that any one or all of the spaces of the factory may be ventilated, 
ventilated and heated, or ventilated, heated, and humidified. The 
arrangement allows the most economical operation of this control 
compatible with the technical requirements of correct manufac- 


ture, and with providing heat for the factory personnel. It has 


x > 


Hull girders assembled into a frame ring for the “Shenandoah.” After 
checking a completed ring for size and shape, it was disassembled into com- 
ponent girders, and shipped to Lakehurst for erection into the ship. 

The “Shenandoah’s” hull contained over 2,700 built-up girders. The 
ship required drilling 10,000,000 rivet holes. 


been found by experience in manufacture that under a tempera- 
ture of 65° F. and a relative humidity of 50 per cent, wood parts 
will not absorb or give off moisture or change shape, and that this 
atmosphere is delightful to personnel for the relatively light work 
required in aircraft production. 

Until wood and fabric, as material for aircraft construction, 
are discarded, the fire hazard probably will be a very serious, con- 
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stant menace. ‘The factory buildings and storehouses are equipped 
with automatic sprinklers, and liberally supplied with fire boxes 
and with fire extinguishers. The factory is an insurable risk under 
commercial standards. 

Since the transition from a war-time aircraft factory to a peace- 
time aeronautical experimental station, great changes have been 
made in the originai lay-outs of tools and equipment in Plants Nos, 
t and 2. The policy has been to concentrate in Plant No. 2 metal 
working machinery and equipment, retaining in Plant No. 1 facili- 
ties for stick, wire, and fabric work. Considerable special ma- 
chinery for working light gauge metals, such as will enter into 
construction of airship hulls and cars and metal airplanes, has been 
provided in Plant No. 2. This plant now is equipped for almost 
any type of metal aircraft fabrication and assembly. 

A conception of the magnitude of the present plant can be given 
by the following data. The total floor space is 1,077,000 square 
feet, distributed among administration building, drafting rooms, 
and so forth, 54,000 square feet; shops, laboratories, power house, 
garage, and hangars, 537,000 square feet; storehouses, 486,000 
square feet. The cubic storage space of the storehouses is 
9,600,000 cubic feet. The plant can comfortably work on one 
shift, 5,000 employees. On a full three-shift basis the complement 
would be 12,000. The book value of the plant exclusive of land, 
stores, and work in progress is $6,200,000. ‘The total area of 
ground occupied by the aircraft factory and its flying field is 202 
acres. The length of water front is one and one-quarter miles. 

The factory is almost entirely a self-contained unit. With its 
own supply department for purchase, shipment, and storage, its 
lumber yard, dry kilns, and heated lumber storage, power house, 
motor transportation system, fire and police force, it is dependent 
upon external assistance only for rail transportation and labor 
supply. 

Upon the establishment of the Bureau of Aeronautics by act of 
Congress, July 12, 1921, the Naval Aircraft Factory came under 
the cognizance of that bureau. Since then this bureau has sup- 
plied funds for the operation of the factory, and has dictated its 
policy. 

Prior to 1921 the work of the factory had been almost entirely 
quantity production. Large orders were completed of H-16s and 
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F-5-Ls, twin motored flying boats; J/Fs, small single motor fly- 
ing boats ; the factory built six NCs of the same type as the famous 
NC-4 which was the first airplane to cross the Atlantic Ocean; a 
large number of V E-7 land planes were produced. 

Since 1921, however, the type of work performed by the factory 
has undergone a marked change; quantity production of proved 
types has given way to a greatly varied class of small experimental 
or development projects. Each of these separate projects, such 
as one airplane, however, requires as much engineering or design 
work as if the order were for a hundred. The problem in the 
shops is very much more difficult for at times there are 300 or 400 
separate jobs which must be kept track of. This condition is quite 
different from focusing attention on one or two large production 
programs. 

The control of a large experimental station such as the present 
Naval Aircraft Factory with its wide range of activity, and its 
very considerable quantity of production in the aggregate is a 
most complex industrial problem. The shop working force of 
about eight hundred is in itself larger than the entire personnel of 
many large manufacturing establishments. 

An organization and a production system are required which 
are flexible, in order to allow the undertaking of any project which 
may be presented to the factory to be accomplished under the con- 
ditions imposed by the Navy Department, but at the same time, 
coordination of the different units of the organization must be 
effected in order that the separate projects may not suffer, either 
as to elapsed time of performance or in economy due to duplica- 
tion of effort, or to proper chronological sequence of interdepart- 
mental effort. 

The general principles observed are (1) avoidance of duplica- 
tion of personnel, equipment, or effort in departments; (2) de- 
centralization of control in order to secure the greatest flexibility 
compatible with coordination of interdepartmental scheduling. 
The work of the factory is divided into five general phases—first, 
pure engineering; second, service of supply and storage; third, 
shop production; fourth, inspection; fifth, laboratory testing and 
research. Each of these activities is segregated into a department, 
presided over by a department head, responsible to the manager. 
Interdepartmental scheduling, accounting, and clerical service also 
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are functional activities, each presided over by supervisors, re- 
sponsible directly to the manager. 

Special attention should be called to the project engineers of 
the engineering department. Their function, although discharged 
in some way in all industrial organizations, is rarely found de- 
veloped with the completeness that it is in the aircraft factory. 
They are commissoned officers, or civilian aeronautical engineers, 
and are technical assistants who advise the chief engineer con- 
cerning the development of new designs, and the investigation of 
the characteristics of existing aircraft. To each project as it 
originates is assigned a project engineer, who thereafter handles 
all technical correspondence with regard to it; supervises the 
development of plans and specifications; interprets these as re- 
quested by various parts of the factory organization; follows up 
the work through the factory and eliminates conflicts, interfer- 
ences, and manufacturing difficulties through intimate personal 
touch with its progress. 

The production system of the factory must of necessity have 
many features in common with the standard navy yard system, 
and with modern factory practice in general. No attempt will be 
made to describe obvious conventional procedures or standard 
forms such as job orders, and so forth. Only those features will 
be touched upon which are believed to be unique or of special merit. 

A cardinal feature of the system is that every productive project 
is scheduled for commencement and completion. This is neces- 
sary in a large jobbing establishment to prevent small jobs which 
are not followed up from their source, being lost sight of, and 
unduly and unnecessarily delayed. The place which a new job 
secures in the factory’s order of work or general schedule depends 
upon its relative urgency, usually obtained from the Bureau of 
Aeronautics. 

When the aircraft factory is ordered to carry out a project, a 
project engineer is immediately assigned by the chief engineer, 
and a preliminary conference between this project engineer and the 
assistant to the manager determines the date by which it will be 
possible to secure enough information to make scheduling of the 
project practicable. As soon as this preliminary information is 
available, it is distributed to the main departments of the factory, 
where it is placed in the hands of those representatives who will 
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be directly concerned with the project. A conference of these 
representatives is called for a certain date, and at this conference 
a master schedule is prepared for the carrying out of the project, 
This master schedule may be prepared on the basis of a certain 
delivery date which must be met, or on the basis of a convenient 
date to meet, considering the activities of the factory then in hand. 

The master schedule is passed on to the main departments, and 
is there further broken up into more detailed schedules. In the 
works department the master schedule is broken up into shop 
schedules, showing the main operations in each shop, and the dates 
by which they must be completed, in order that the project as a 
whole may be completed in time. 

After the preparation of the shop schedules, they are turned 
over to the foremen, who thereupon proceed, each for his shop, to 
prepare the detail schedules. These schedules may be carried out 
to any degree of minuteness of detail regarded as necessary. They 
may be prepared directly by the foremen, or by any one designated 
by him. As a matter of fact they ordinarily are prepared by quar- 
termen or leadingmen under the foremen, or by mechanics of 
special ability. 

The system just described, aside from its peculiar suitability for 
the many difficult problems met in the proper planning and sched- 
uling of aircraft work, prevents the development of a large per- 
manent planning and scheduling organization. A planning and 
scheduling section, if centralized in the main office, is a very in- 
elastic agency. As work increases it is not easy to increase the 
section in order to meet effectively the demands of increased work; 
and as work decreases it is exceedingly difficult, for a number of 
reasons, automatically to reduce the size of a central planning and 
scheduling section commensurate with the reduction in the amount 
of work. The result is that the section is either struggling with 
inadequate personnel, or is top heavy and the source of much un- 
necessary and unjustifiable expense. The system employed at the 
aircraft factory, on the contrary, is one which is absolutely elastic. 
There are few permanent members of the planning and scheduling 
section, and the force engaged on planning and scheduling auto- 
matically expands and contracts as the work increases or decreases. 

The greatest single incentive to individual performance is each 
man’s knowledge that the management is entirely conversant with 
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his performance. As the output of a factory is the sum total of 
the output of its members, nothing can be more important than a 
correct securing of effective effort on the part of the individual. 
One of the important elements of the control of work in the air- 
craft factory is an individual record system which attempts to 
secure daily records of the activities of the mechanical personnel, 
and to weigh these records against standards, in order to judge of 
the value of the members of the mechanical personnel. The sys- 
tem is, naturally, a complicated one, due to the great variety and 
complexity of the work on which the factory is engaged, but it 
may be stated that it is based on a careful classifying of operations 
into different groups; the careful choosing of the units in which 
operations are to be expressed; a considered development of 
standard outputs for purposes of weighing individual outputs, and 
a careful but simple method of recording efficiency records. The 
effect of this system on the productivity of the factory is so great 
that the trouble and expense of maintaining it are more than com- 
pensated for by the results obtained. It further allows fair and 
accurate compliance with the civil service regulations concerning 
promotions, discharges, and so forth, which are based in principle 
upon the merit system. 

In inspection the factory faces a problem which is unique. Navy 
yard work is inspected by the ship’s officers on the spot, and navy 
yards need only an inspection force sufficient to cover purchased 
material. Private commercial firms must satisfy their customers 
or the goods are returned. The aircraft factory’s customers are at 
sea or on distant air stations, and aircraft are too bulky to return. 
Also the most serious possible defects in aircraft construction are 
not easy to find in an assembled unit. Further, one defective wire 
or metal fitting might wreck a plane and cost the lives of its crew. 
It is necessary, therefore, that the aircraft factory observe within 
itself the most rigid inspection of its own product. All inspection 
including final flight testing is controlled by one chief inspector, a 
naval aviator of wide experience. 

Every part, no matter how small, which enters into any aircraft 
is inspected upon purchase of the raw material, again, for deterio- 
ration, upon issue by the storehouse to the shop and after each 
mechanical operation or after each sub-assembly or final assembly 
operation. Each inspection is recorded by stamping the inspector’s 
number on the part or assembly if practicable, otherwise by tag- 
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ging the object inspected, the inspector initialing the tag. When 
deemed necessary or desirable by the engineering department, 
wires, metal fittings, completed sample sub-assemblies such as wing 
ribs, rudders, and so forth, are tested to destruction to ascertain 
whether they actually come up to designed strength. Proof loads 
are often applied to completed integral structures such as wing 
panels, fuselages, and engine foundations. 

After final assembly of a plane it is given a thorough inspection 
as a whole by two independent inspectors and if apparently satis- 
factory is given a “ground test” consisting of running the engine, 
and testing all controls. Upon satisfactory completion of the 
ground test the plane is given a final test consisting of a minimum 
of two hours in the air. 


(oa ee arent sine 








By 


Edito 


of this ‘ 


A 
tering 
who hz 
carcera 
whence 
shadov 
was ch 
conven 
judge 
to defe 
The 
in Pek 
slodges 
plodde 
cheap | 
the kh 
wrong 
The 
cut co: 
acquitt 
An inf 
smothe 
than a 
Chines 
tion or 
the oat 
Chines 
The 


ing as 


| Jan, 


*. When 
partment, 
h as wing 
ascertain 
00f loads 
as wing 


Ispection 
tly satis- 
€ engine, 
1 of the 


ninimum 








MURDER 
3y Mayor Enwin N. McCreirian, U.S. Marine Corps 


Editor’s Note: Another article by the same author is added at the end 


of this article. 


SHOT rang out sharply and echoed back from the green 
A western hills beyond Peking in Cathay. Yung Wang, a 

Chinese field coolie, slumped across his hoe, his face regis- 
tering dumb surprise rather than pain. The corporal of marines 
who had fired the fatal shot shortly thereafter found himself in- 
carcerated in the Chinese gaol just inside the Chien Men Gate, 
whence he was taken and confined in the marines’ brig in the 
shadow of the Tartar City Wall. The coolie died. The corporal 
was charged with murder, and a naval general court-martial was 
convened to try him. Captain Ecks, of the Marine Corps, was 
judge advocate and Captain Wye, of the same corps, consented 
to defend the accused. 

The day of the trial was hot and dusty, as only a summer day 
in Peking can be. Outside the Legation gates coal-laden camels 
slodged along in the mud-dust, head-to-tail, and another field coolie 
plodded in the sodden field with Yung Wang’s hoe. Life was 
cheap in China. Inside the gates, the symbol of modern isolation, 
the khaki-clad general court-martial assembled to right a possible 
wrong done to an humble Chinese coolie. 

The prospect appeared hopeless for the corporal—like a clear- 
cut conviction. Routine—without even an outside chance of an 
acquittal. Numerous witnesses against, but none for, the accused. 
An infirm bit of testimony might show that the deceased had been 
smothered by his relatives since he was more valuable to them dead 
than alive. There was another improbable possibility that the 
Chinese witnesses would be declared incompetent, after examina- 
tion on their voir dire, as they might not understand the nature of 
the oath. Those possibilities, however, were as substantial as the 
Chinese dragon. ‘They were not real. 

The countenance of counsel was as bland and innocent-appear- 
ing as the inscrutable, field-colored faces of the slant-eyed, waiting 
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Chinese witnesses whose words might send the corporal to the 
gallows. 

The accused realized the hopelessness of his cause. He had 
aimed and fired the shot at the now dead Yung Wang, as he 
worked in the field five miles beyond the Peking Legation walls, 
The corporal bared his soul to counsel. “The Chinks aren't 
humans,” he explained. ‘I saw that funny figure in the field. It 
looked just like a blue rabbit and I could no more resist the temp- 
tation to fire at it than I could when I was out hunting. Why,” 
continued the accused, “out at the Rifle Range the Chinks pick lead 
out of the earthen butts right under the targets while we are firing 
and occasionally we took a potshot at them, the same as we used 
to do at the monkeys jumping around in the trees back of the tar- 
gets at Maquinaya near Olongapo in the Philippines.” 

But “irresistible impulse” at its best is no defense before a naval 
court-martial, so the accused would have pleaded guilty and had it 
over with—the quicker the better. But his counsel was wiser than 
his generation and certainly more hopeful than the accused. He 
was a neophyte of the naval legal profession who seemingly was 
committed to the theory that the object of a general court-martial 
is “not justice but a verdict.” Environment and present conditions 
are the causes which produce this class. At any rate counsel sol- 
emnly advised the depressed accused as follows: 

“When Captain Ecks, the judge advocate, tells you to stand up 
and reads the charge and specification to you and then asks you 
if you are guilty to the specification, don’t say a word but take the 
paper I will hand you and read to the court what is typewritten on 
it. Are you sure of what I want you to do?” 

“T will do as you say, sir, but there doesn’t seem much use of 
doing anything at all,” replied the corporal. 

“Do what I say, anyway, and trust me,” said Captain Wye. 

And so the accused was arraigned—“Guilty or not guilty?” 
Looking over toward Captain Wye, the corporal received a paper 
from which he read to the court as follows: 

“Before pleading to the general issue I desire to enter a plea 
denying that this general court-martial has jurisdiction to try me 
on the charge of murder as alleged in the specification.” 

Counsel did not desire to make any remarks and the judge advo- 
cate in most convincing manner informed the court that if the 
crime of murder is committed outside the territorial jurisdiction 
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of the United States, within a foreign country, naval general 
courts-martial have jurisdiction to try and punish the offender with 
death. At the conclusion of his remarks the judge advocate re- 
ferred the court to certain laws, Naval Courts and Boards, and 
Naval Digest. His duty was admirably performed. All this, how- 
ever, drew no reply from Captain Wye. He appeared to have lost 
interest in the point entirely. Indeed, what reply could he make to 
the affirmative and apparently adequate mandate of the Navy Law 
Book which, owing to its approval by the Secretary of the Navy, 
had the weight of regulations. 

Boredom and a spirit of tolerant resignation tinged with su- 
perior wisdom were written upon the faces of the members as the 
president drawled out—“Court’s cleared!’ Forty-seven seconds 
later, by the wrist watch of Captain Wye, court was opened and 
the president announced: “Plea of the accused overruled !” 

The corporal, of course, pleaded not guilty, and he was con- 
victed and sentenced to ten years at hard labor. At the conclusion 
of the trial Captain Wye, as counsel, forwarded a brief to the 
convening authority requesting that he consider it in reviewing the 
record and that the brief be forwarded with the record. The 
request was granted. 

The convening authority approved the proceedings, findings, and 
sentence, and in due time the record and brief arrived in the Office 
of the Judge Advocate General. Not long after, the accused was 
transferred to Mare Island as a general court-martial prisoner. 

The Judge Advocate General, after careful consideration of the 
record and the brief, informed the Secretary of the Navy that, in 
his opinion, the general court-martial possessed adequate juris- 
diction, and that the proceedings, findings, and sentence were legal. 
Captain Wye was so informed. 

This final decision of the Department had been anticipated by 
Captain Wye and he had written to a lawyer-friend, practicing 
in San Francisco, requesting him to take an interest in the case. 
This lawyer instituted habeas corpus proceedings with the result 
that the corporal was released from confinement by order of the 
federal judge. What the judge said was brief, but to the point, 
and follows: 

A naval court-martial is a body of special, inferior, and limited juris- 
diction. It has no power or jurisdiction which laws have not conferred 


upon it. Jurisdiction, of a limited nature, concerning the crime of murder, 
's conferred by law in these words: “If any person belonging to any public 
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vessel of the United States commits the crime of murder without the terri. 
torial jurisdiction thereof, he may be tried by court-martial and punished 
with death.” 

Thus in order for the crime of murder to come within the jurisdiction 
of a aval court-martial the specification must truthfully allege that the 
offense was committed by a person “belonging to” a public vessel of the 
United States and that it was committed “without the territorial jurisdiction” 
thereof. 

In this case the specification alleges that the accused corporal committed 
the crime of murder beyond the territorial jurisdiction of the United States 
but not that he belonged to a public vessel thereof. On the contrary the 
specification affirmatively alleges that he belongs to the Marine Detachment 
of the American Legation, which, the court taking judicial notice, is not a 
public vessel. 

At the date Congress conferred limited jurisdiction to naval courts- 
martial over the crime of murder, naval personnel, not belonging to public 
vessels, was not serving ashore in foreign countries, nor did Congress 
anticipate that many years later such personnel would serve in China, Cuba, 
Nicaragua, Mexico, Haiti, Santo Domingo, Azores, France, Germany, 
Belgium, the British Empire, and other states. 

If public policy demands that the jurisdiction of naval courts-martial be 
extended to include the crime of murder when committed without the terri- 
torial jurisdiction of the United States by naval personnel “not belonging 
to any public vessel,’ Congress should be asked to confer it. 


That was the opinion of the federal judge. In brief, the upshot 
of the whole matter was that the naval court-martial did not pos- 
sess jurisdiction to try this corporal on the charge of murder and 
the court set him free on habeas corpus proceedings. 

News filtered back to Peking. The astuteness of Captain Wye 
became the subject of much comment. Most of it was compli- 
mentary, but there was one of the friends of the captain who 
twitted him. 

“Don’t you see,” said this friend, “that you might have put the 
court wise, by having the corporal present that plea denying juris- 
diction? We all know now that you did not want the court to sus- 
tain it; but it was not necessary to make objection in order to carry 
out your main mission. Naval Courts and Boards, our revered 
legal Bible, holds that even though the accused fails to make ob- 
jection to the jurisdiction of the court the defect is fatal. That 
book also states that waiver of objection will never avail to confer 
jurisdiction upon a court not legally possessing it.’ 
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“Listen, old dear,” interrupted the friend, “you’re like Reddie 
Fultz who, forgetting the first rule of cross-examination—which 
is Don’t—convicted his man by clever cross-questioning.” 

“But my dear fellow,” persisted Captain Wye, “I knew that 
court, and after all, what is the Constitution—or as far as that 


goes, Naval Courts and Boards—among friends?” 


“A BRANCH OF THE Executive, Not oF THE JUDICIAL” 


“A naval court-martial is a branch of the Executive, not of the 
Judicial, Department of the Government.”’—Naval Digest 


Before the era of courts-martial more than all the powers now 
exercised by the commanding officer and our naval courts-martial 
were lodged solely and exclusively, and beyond a quibbling cavil, 
in the commanding officer. He was judge and jury, court and 
reviewing authority, jurisdiction and statute of limitations, and 
everything else you can find expressed in Latin or English in the 
musty law books. He might not have been able to define corpus 
delicti, and his knowledge of the rights of an accused might have 
been somewhat hazy, but, mind you, he had a “husky discipline” 
roaming the decks of his vessel seeking a delinquent to devour. 
The commanding officer knew that he was the representative of 
his monarch. <As such, he proceeded on the theory that, the 
“rights of the king” being “divine,” his were also. The captain 
could do no wrong—as long as his ship was a disciplined, efficient 
fighting unit. 

No absolute monarch of all the Russias ever wielded a more 
autocratic power than that old-time commanding officer, for he 
possessed all the power there was to be had. Right or wrong (as 
the unfortunate culprit might think), drunk or sober, that captain 

‘After the case was completed the judge, in conversation, remarked that 
there were several interesting corollaries to the main issue, including the 
following: Suppose the corporal had committed murder on American Lega- 
tion territory; suppose the corporal had been a member of a naval ship's 
marine guard serving on detached duty in Peking; could the corporal have 
heen legally tried by a United States court, such as one sitting at Shanghai 
or in San Francisco; and will a plea of former jeopardy bar the trial of this 
corporal for this same offense, if he is brought to trial before a court 


possessing jurisdiction? 
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dispensed justice, discipline, injustice, or whatever it was, in large | 
or small doses according to his intelligent thought, caprice, whim, | 
or foolish fancy. He acted as the court-martial; and as such, he | 
gave thought to only one thing—discipline. He mixed no fune. 
tions of the “courts” with the proceedings. Of course, justice | 
prevailed within the limitations (if such existed) of first main- 
taining discipline, but the commanding officer’s actions were those 
of an executive not those of an officer of a “court” or the judiciary, 

Then came the gladsome days of the tremendous uplift, of pro- 
gressive thought, of advanced civilization, of the recognition of the 
rights of individuals, and of the beginning of the “Rule of Law’ 
in the Navy that has replaced the “Rule of Man.’ Someone dis- 
covered the amazing condition that the individual’s rights were the 
most important thing in the whole world and needed protection 
against autocracy. The individual, and friends of the individual, 
protested against the exclusive power of the commanding officer 
over the individual and the amount and quality of such power. It 
was too ex parte, learnedly remarked the contemporaneous sea law- 
yer, and ipso facto (as would his modern prototype say) Skipper 
Sampson’s luxuriant power was clipped from his head by the 
Delilah of the Law. 

And so the commanding officer by statutes was shorn of his arbi- 
trary power. These statutes did not confer power on the com- 
manding officer (as one might conclude by reading the laws) but 
restricted his powers. The American Navy has had such statutes 
from November 28, 1775. 

Some might suspect that this is going to evolve into either a his- 
tory of, or a tirade against, courts-martial. Wrong. It is a feeble 
effort to show that the naval court-martial was created by law asa 
body to foster and maintain discipline and not as a ‘‘court” in the 
sense that the civilian understands that word. 


Today there are four sources which supply the means of main- 
taining discipline in the naval service: (1) commanding officer. 
(2) deck court, (3) summary court-martial, and (4) general 
court-martial. This means that the power originally possessed by 
a commanding officer is now distributed by statutes among these 
four punishment-dispensing agents. Today it is the heavy hand of 
the law that smites an accused, not the commanding officer. 

Now for an example. Seaman Blue Jacket or Private Leather 
Neck commits an alleged offense. At the mast he steps in front 
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of his commanding officer who holds the first “trial” in his case. 
Evidence, both for and against the accused, is adduced. Substan- 
tially, the commanding officer at the mast is as much a naval 
“court” as any of the three. At any rate the sea lawyer will grudg- 
ingly admit that he is a quast-court. 

If the evidence does not support the charge, this one-officer 
quasi-court (so similar to the deck court which the law does not 
even call a court-martial) acquits the accused. In carrying out this 
part of his duty the commanding officer is not an officer of the 
“court” or of the judiciary. He may dispense justice at the mast 
but when doing so he is just plain commanding officer enforcing 
discipline. 

However, if the evidence supports the charge, the commanding 
officer either passes sentence himself or deems that the offense is 
“deserving of greater punishment” than he himself is “authorized 
to inflict.” (Those quotations are the words of the law itself.) 
Having once arrived at this opinion, the commanding officer must 
send the case up to one of the three naval courts. This he does, 
not because he has any doubt of the guilt or innocence of the ac- 
cused, but for the express purpose of a greater quantum (as writes 
the sea lawyer) of punishment being adjudged. Every accused 
who pleads before a deck court, a summary court-martial, or a 
general court-martial, has behind him, recorded in black and white, 
that his commanding officer has found him “guilty” of the offense 
for which he is being tried. 

None of these decisions of the commanding officer were made 
by him as a member of the Judiciary Department of the govern- 
ment. Even the galley could not smoke up such an improbable 
yarn. No, we've called the commanding officer a quasi-court, but 
he is no more a “court” than is a deck court, or a summary, or a 
general court-martial. The senior-of-seniors of the commanding 
officer is not the chief justice but the chief executive, the President 
of these United States and commander-in-chief of our Navy, God 
bless him. 

If all this be so, it logically follows that the nature of naval 
courts-martial—all three of them—and the alleged quasi-court (the 
commanding officer) is executive, not judiciary. The courts- 
martial of our Navy were created by Congress, not as “courts of 
law,” but to continue the original function of the old-time com- 
manding officer. Congress intended them as agents to produce 
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discipline. There is no law that provides that they are courts ag | 
— by the Constitution, and they should not be viewed in any 
other lig! an as the ar [ 1 | 
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GALLAGHER’ MAKES AN ESTIMATE 
OF THE SITUATION 


By REAR ApMIRAL H. O. Dunn, U. S. Navy, Retirep 


FoREWORD 


It is commonly held by the younger officers, that the old Navy has little 
to offer of technical or practical value that would be of any benefit to the 
modern service—that the era of sails and wooden ships could not possibly 
develop the talent suitable for the steel monsters of today—yet a cursory 
perusal of these “days on the old Powhatan” will show the most skeptical 
critic that even the petty officers of old, though ignorant of the very mean- 
ing of Logistics, Strategy, and Tactics, could combine all three to achieve 
their objective; and in making an accurate “Estimate of the Situation,” 
Gallagher preceded the War College by several generations. 


HERE was something on Gallagher’s mind. You could tell 

from the way he took out his clay pipe from the inner lining 

of his cap and methodically loaded it with the purser’s best 
plug, carefully cut and crumbied in the palm of his hand. 
He lighted it from the glimmering wick of the copper smoking 
lamp under the break of the fo’c’s’le, then, seating himself upon 
the division tub abaft the nine-inch smooth bore, leaned back 
against the rail in deep thought. The pipe was like the man, short 
but strong, and turned dark brown from long service. 

As chief-boatswain’s mate of the U.S.S. Powhatan, Gallagher 
very often had to think as well as act and do it quickly, but on this 
present occasion there seemed no pressing need for cogitation, or 
action either. His routine duty for the day had ended when the 
officer of the deck in the singsong practice of the period had given 
the order from his perch on the bridge, “Strike the bell eight—set 
the watch” and Gallagher, with the few preliminary notes on his 
silver call to bring together his four mates, sounded in unison the 
shrill boatswain’s call, then the five in deep chested voice sang out 
to the silent deck—in long drawn cadence—‘“A-I-l-l-1 the starb’d 
watch,” followed by the sharp command “Watch to muster.” But 
now, Gallagher was silent and thoughtful. 
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The moon was silvering a smooth tropical sea, the watch after the m 
muster had stowed themselves in comfortable recumbent positions a qua 
in their own parts of the ship. It looked like an easy first watch | line, I 
with no unwelcome order to “Lay aft to the braces” or reef top- ship's 
sails. In the stillness of the night, snatches of song came from aft, report 
up through the open wardroom hatch. It was “Saturday night,” Ward 
and the late diners of the wardroom mess were celebrating “Sweet- duties 
hearts and Wives,” a weekly custom of the pre-Volstead Navy. laghe: 
i A clear baritone voice rang out on the soft night air and wafted_, It 1 
i forward,— ning. 
i Come, comrades, charge your glasses and cease each merry jest, — 
i Let each one here among you think of her whom he loves best, Robir 
q And as our good ship rolls along across the ocean foam, Ampl 
q Our loving thoughts fly back tonight, we drink to those at home. ii 
H Phen in a rich melody of voices came the chorus, 
te ¥ natur 
Sweethearts and wives, far though we roam, wis 
Back fly our thoughts to you and home. bathe 
Sweethearts and wives, fond hearts and true, 
With tear dimmed eyes we drink to you. | sic 
? : mont 
The deck officer glanced around the horizon and moved over amid- mer | 
ships to hear better the old navy song, mellowed by tradition. His Or 
cruise was nearly over and his mind wandered away up in the New main 
England hills where a wife and boy awaited his homecoming, mont 
counting the days to end the three long years. Memories of the on $ 
past—hopes of the future, the music gripped him; a tenor voice Stra 
took up the refrain— tion 
Make it a bumper, comrades, and each one standing here TI 
Will whisper soft above his glass the name he holds most dear. befo 
And while our good ship finds her way across the ocean foam Man 
Our thoughts are all for you tonight, we drink to those at home. lagh 
Again the chorus swelled out on the peaceful night, the glasses ridd 
chinked—then silence. Only the monotonous swish of the revolv- Ci 
ing paddle wheels disturbed the air. smo 
“Two bells—barometer steady,” the gentleman of the watch | —_ 
breaks the spell and then at the response “Carry on” from the sent 
bridge, goes aft to heave the chip log. The afterguard holds the | off 


reel, the quartermaster throws over the chip and spare line while that 
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the midshipman holds the sand glass to turn and mark. Ten and 
a quarter knots! The Norfolk girls must have hold of the tow- 
line, he muses, as he hurries forward to report and write up the 
ship’s log. Casey, the master-at-arms, has just preceded him and 
reported “Nine o'clock lights and fires out. Prisoners secure. 
Wardroom wishes an extension.” With permission granted, his 
duties for the day are over and, strolling forward, he joins Gal- 
lagher on the forecastle for a quiet smoke before turning in. 

It is the petty officer’s hour for meditation, counsel, and plan- 
ning. He finds Chief Quartermaster Robinson in earnest conver- 
sation, punctuating his remarks with skilful shots at the spit kid. 
Robinson has an upper tooth missing, a great help to his aim. 
Ample in girth with a bushy beard, he doesn’t smoke; he eats 
tobacco. Gallagher moves the target, filled with manila shakings, 
a little nearer as the last shot was an over. 

“°Tain’t accordin’ to Gunter,” Gallagher is saying. “ ’Tain’t 
natural we should always lose.” The Powhatan, pronounced al- 
ways Pow-hatten by the bluejackets—the quarter deck could Pow- 
hatan all they pleased, but never the main deck—The Powhatan 
was pounding her way with her old side wheels to Norfolk after a 
month’s sojourn at Havana where winter recreation followed sum- 
mer drills as regular as the seasons. 

One of the recreations dear to the heart of Jack was the cocking 
mains. Every Sunday saw the ship’s liberty party wagering their 
monthly money on some Spanish bird of more or less renown, or 
on some cock which they figured looked good enough to win. 
Strange as it may seem, backing their opinion was a losing proposi- 
tion and as usual the bookmakers got all the liberty money. 

This was the “situation” in Gallagher’s mind and the problem 
before the strategy board was, ‘““Why can’t we pick winners?” 
Many a board with more stripes on their sleeves than ever Gal- 
lagher could hope for, have often been presented with the same 
riddle. 

Casey removed his pipe from his mouth—a short stem clay 
smoker, the bowl of which was carefully enclosed in sailmaker’s 
twine, skilfully knotted and black from long use, and in short jerky 
sentences, informed the junta that some years back while anchored 
off New Orleans in the old Cyane, he had seen an American bird 
that had won against all comers, Mexican or Spanish cocks. They 
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had tried to buy him for a pet aboard ship but somehow the scheme 
fell through. 

‘Talk about pets on board,” said Robinson, “back in the sixties 
when I was serving on the Hartford, the fore mastman, Healy by 
name, brought a sloth on board for a pet and located him in his 
part of the ship. He didn’t need much room, as his limit was about 
a foot a day, but the animal got into the habit of biting his tail and 
keeping it sore. Healy tried all sorts of gadgets to cure him but 
to no purpose until finally he wormed, parceled, and served the 
brute’s tail clean up to his rump, using plenty of tar.” “Didn't 
that cure him?” asked Casey. “Yes, it cured him all right, but in 
about ten days his tail dropped off.” 

A smoky silence followed this remark, when Gallagher with an 
air of brushing aside trivial conversation, said earnestly, ‘Why 
not buy a good American bird that can fight and take him back to 
Havana with us next trip?” This proposal, like all plans requiring 
executive action, had to be duly considered and debated by the 
board, sitting as a committee of the whole, and, after careful delib- 
eration with the consumption of considerable plug, Gallagher was 
appointed a committee of one to carry out the decision. 

In due time the ship reached port and weeks stretched into 
months with Gallagher on every liberty looking for a chicken. 

The time approached for the return to Havana. Gallagher could 
only report to the committee that he was on the job, mysteriously 
hinting of a wonderful fighting bird that would soon be his—a 
fighter that would beat any Spanish cock that Cuba could produce. 

Sure enough on the eve of sailing Gallagher appeared with his 
quest, which he carefully and secretly installed in a cage in the 
manger, near the wardroom chicken coop. 

Day by day as the Powhatan ploughed her way south, Gallagher 
tended and fed his bird with jealous care, while over their eve- 
ning pipes the committee discussed the matter in all its phases and 
formulated their operation plans. 

Apart from the crew, the midshipmen were the only ones let 
into the secret. As Gallagher said, “Tt’s a sure thing, and as they 
have been pinched they need the money.” 

Havana, general liberty, and Sunday at last came together. It 
found Gallagher with his bird entered at the ring side, supported 
by an enthusiastic liberty party ready to back the Great American 
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bird (that was the title under which he was entered) against all 
comers. . 

It must be said in truth that the American entry was not a very 
prepossessing one. While trimmed and be-spurred in the true cock- 
pit style, when thrown into the ring at the first bout he appeared 
dazed and decidedly awkward. The betting immediately took a 
two-to-one turn against the Yankee bird and Jack’s liberty money 
appeared at once. 

Casey, treasurer of the committee, half emptied his bag, then 
waited for more odds. 

The Spanish bird opened hostilities at once with a flash and 
flutter which the Pow/atan’s pride took rather nonchalantly. It 
seemed like he didn’t care much about fighting. He looked stupid. 
Jeers and cries from the Cubans jumped the odds five to one. 

Was it possible that the great American bird was no fighter ? 
“Spill the bag,” said Gallagher, “and do it quick. You won't get 
any more odds.” The bluejackets were crowding eagerly with 
ready money to cover the new odds. The Cuban cock was leading 
again and this time brought blood. The crew’s bird at last seemed 
to realize that a fight was on and some action on his part was neces- 
sary for, making a sudden dash at the fiery Cuban, he seized the 
game cock with one claw and with a fierce thrust of the beak 
caught the unfortunate bird by the neck, pulled his head off and 
began eating it. The great American bird was a young eagle, 
trimmed and trained for the occasion. 

That liberty party was long remembered in Havana and at the 
next meeting of the strategy board Casey announced a six hundred 
per cent dividend while Gallagher between puffs allowed as how 
everything seemed to be squared by the lifts and braces. 
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BOARD OF CONTROL’S 
SPECIAL NOTICE 


Cw 


The Board of Control is so impressed with the 
timeliness and importance of the subject matter 
of Captain Knox’s article in this issue, entitled 
“Our Vanishing History and Traditions,” that it 
deems it worthy of special notice, and sincerely 
trusts that there will be created such a lively 
interest as will result in the adoption of a success- 
ful plan. 

Two discussions of this article appear on 
page 109 of this issue and in one of these Rear 
Admiral Strauss, who credits Captain Knox with 
the original idea, suggests the creation of a 
trust fund. 

The Board of Control is in hearty sympathy 
with this suggestion and believes that the Naval 
Institute should render all possible assistance to- 
ward preserving the records in question; and has, 
in fact, under consideration the contribution of a 
substantial sum to such fund if created. 
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DISCUSSION 


Our Vanishing History and Traditions 
(See page 15, January, 19026, PRoceEDINGS) 


Rear ADMIRAL JOSEPH StrAuss, U. S. Navy, Retired—Captain Knox’s 
essay is an appeal to all Americans who may possess, by inheritance or 
otherwise, documents that would throw light on our naval and maritime 
past, to secure their preservation by sending them to responsible national 
custody. For the present, at least, the Office of Naval War Records should 
receive them. Some day we may have a great Hall of Records where such 
precious documents may be deposited. 

Considering the capital part our Navy has played in the history of our 
country, the literature on the subject is singularly meager. This is due 
largely to the lack of a fixed abode for those who have taken an active part 
in its operation. Naval families move here and there, and the expense and 
trouble of caring for papers becomes a burden so that from time to time 
there is a “cleaning out” and many are destroyed. They should be sent to 
the archives of the Government, there to be kept or destroyed as the 
superior judgment of the archivist determines. 

From time to time, valuable collections of naval manuscripts are offered 
for sale. It has been suggested that a trust-fund be built up, the interest 
from which could be used for the purchase of such collections. Bequests 
and donations to a fund for this purpose would be made if the worthiness 
of its aim were fully understood and appreciated. Captain Knox’s essay 
would be a good beginning to a campaign toward that end. (Eprror’s Nore: 
Admiral Strauss writes the editor: “I must not permit the credit in my 
review to be assigned to me. As a matter of fact, I gained it from Captain 
Knox.” ) 

Napoleon ascribed his great military success to memory rather than to 
reason. History must teach us what to do both in national affairs as well 
as in the conduct of campaigns; every contribution to recorded history is 
therefore of prime importance. ; 


Our Vanishing History and Traditions 
(See page 15, January, 1926, PRocEEDINGS) 

CapTain Exiiot Snow, (CC), U. S. Navy.—We are enjoined to cast our 
bread upon the waters and assured that if we do, after years pass by, it 
will be returned to us many fold. It is in this light that I regard the effort 
of Captain Dudley W. Knox, U. S. Navy, Retired, to engage the interest of 
us all to prevent the fast disappearance of public and private naval records 
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These United States of America, though old among existing republics, are 
very, very young when considered historically alongside of our European 
and Asiatic compeers. It is the characteristic of youth to look forward and 
unwisely to disregard the teachings of history; of age and maturity to 
look backward and wisely lean upon the experience of the past. How can 
this nation lean but upon a reed, if it pays no heed to the records of past 
achievements ! 
becomes apparent that over 99.9 per cent of human endeavor along that line 


When one reflects calmly on the subject of education, it soon 


is simply perpetuating what others have produced with much toil. 

The splendid work of archiving Navy Department records that is being 
done under Captain Knox by a small, but valiant little band of helpers, 
recruited wholly from the ranks of those whose known strength lies in the 
conservation of what men create, will surely bear its fruit many fold in 
the years to come. May the warning he sounds and the plea he makes not 
fall upon the deafened ears of “the public.” I say “the public” and not 
“the Congress” because experience teaches that our representatives in Con- 
gress assembled are ever responsive to public opinion when unmistakedly and 
vigourously voiced. 

It has been truly said, “The measure of the strength and enlightenment 
of a people is to be found in their appreciation of their great men, their 
devotion to their memory and the . . . . defense of the institutions they 
have established.” I ask, “How can the devotion of the people to the memory 
of the Navy and its great deeds which have helped so much to create and 
preserve the nation find a being if the scant records we have of these deeds 
are allowed to disappear?” The Navy is one of our established institutions, 
and the historical section, a very important activity of the Navy. Let us of 
the Service, then, raise our voices in the defense and preservation, in suitably 
archived form, of the records needed to acquaint posterity with our princi- 
pal source of greatness—The Navy and the Merchant Marine. 

At odd times during the past six or seven months I have had occasion 
to seek, by personal visit, information in the archives of the Navy Depart- 
ment. I have thus observed more than once the work being done by the 
historical section. It is meet then for me now to record my _ personal 
appreciation of the never failing courteous attention accorded and proclaim 
the value of this work. 

Captain Knox correctly estimates the “mission” of his office force to be 
that of archiving, as rapidly as possible, the material at hand. Its work 
with the assistants available.will be of long duration even with the material 
so incomplete, and yet, without hesitation, he is seeking an, additional load 
by his call for more records. The Historical Records office, I can see, is 
very much in need of increased appropriations; at present, for clerical 
assistance, and ultimately for archiving space. 

With an increased clerical force, and some appropriation for traveling 
at its disposal, the Office of Historical Records could by interchanging 
correspondence with libraries like that of Providence, the Boston Athenaeum, 
the New York Public Library, and with societies such as the Naval History 
Society of New York, and the Marine Research Society of Salem, as well 
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as with individuals, acquire a knowledge of the whereabouts of many valu 
able documents. 

The theme upon which Captain Knox has written is so important that 
[ hope it will find its way into still wider channels. We of the Service are 
weak, lamentably so, in making our needs known effectively. Public opinion 
flows not alone from those reached by the ProcEEDINGS nor is its source 
limited to readers of the technical and service publications; it comes from 
“men on the street,’ the mechanic in the shop, the farmer in, the field. We 
simply do not know how to talk, and often much less write, the language 
of the great masses of the United States. 

The discussion of this splendid article will clearly be incomplete unless 
some constructive suggestions become a part of it. Feeling as I do about 
its value, I offer the following: 

That The Trident which reaches every corner of the United States, often 
humble centers, devote some space in each of its issues this year to “Our 
Vanishing History and Traditions” ; 

That reprints of the article be sent to each member of the Senate and 
House Naval Committees, and to Naval Reserve Organizations ; 

That the information section of the Navy Department, which is daily in 
touch with the “boys of the press,” arrange to have liberal quotations pub- 
lished in the daily press in every state of the Union; 

That the author write more along the same line and illustrate his articles 
with photographic reproductions of “recent finds” from chests of hitherto 
undistributed records, accompanied by “interior views” of the present 
crowded repositories and inadequate archiving spaces, and thus help to get 
this before the general reading public. The readers of the Scientific Amert- 
can, The Ladies Home Journal, The Saturday Evening Post, American 
Industries, and a dozen other equally prominent publications of large circula- 
tion can, I am sure, be reached with the right kind of “copy.” 

The formation and subsequent manipulation of public opinion is an art 
understood by few. It can be used for evil purposes, we know, but it is 
not infrequently used for good ones. To invoke it to prevent our history 
and traditions from vanishing is both worth while and good, and there is 
but one way of doing this—issue a steady flow of good, interesting, and 
appealing articles like the one written by Captain Knox. 


——— 
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COMMAND 
By Brigadier General EpwArp L. Kino, U. S. Army 


Epitor’s Nove: The subject matter was delivered as a lecture to the 
Command and General Staff School, Fort Leavenworth, Kansas, by Briga- 
dier General Edward L. King, U. S. Army, and was printed in the Novem- 
ber, 1925, issues of both The Coast Artillery Journal and The Infantry 
Journal. 

As General King is a graduate of the Naval War College and served 
on the staff of that institution in the Command and Tactics Department 
since the World War, it is believed this article will be of sufficient interest 
to the naval service to justify its reprinting in THe PRockEDINGS; and per- 
mission to do so has been granted by that officer and the two journals re- 
ferred to above. 

General King served with the American Expeditionary Forces in France 
as Chief of Staff, Twenty-eighth Division, and was later placed in command 
of the Sixty-fifth infantry brigade, Thirty-third Division. After leaving 
the Naval War College staff he was ordered to duty as head of the Com- 
mand Department, Army War College, Washington, but is now commandant 
of the General Service Schools (which includes the Command and General 
Staff School) at Fort Leavenworth, Kansas. 


I am going to discuss with you this morning what is usually spoken of as 
“Command.” The word command is defined, as a verb, in several ways, 
among which are: to order with authority; to require; to be in authority; 
to have power or influence. These definitions fit certain conditions but do 
not fully satisfy the idea of command, as I conceive it, in its broadest sense. 
The definition carries the thought of authority or power, due in the main 
to superior rank. Definitions, as such, are often too narrow and restricted, 
and this is especially true in military definitions. As soon as a definition 
is formulated, it is subjected to such a barrage of explanations regarding 
exceptions that one quickly sees that the meaning of many words, as used 
in the military vocabulary, is governed to a great extent by the context or 
by the way the word is used. I shall not attempt to lay down a rigid 
definition of command, but will attempt to create a conception—something 
flexible, rather than a fixed, rigid rule. I shall attempt to show that a 
commander should have, besides his power and authority, as per the defini- 
tion, certain other qualifications which enable him to maintain, by his own 
ability and personality, that prestige which his military rank confers upon 
him. 

Command has a still further meaning. It carries with it not only per: 
sonal and other qualities which enable a commander to maintain his pres- 
tige, size up the situation and arrive at proper and logical conclusions, but 
it involves also a knowledge of the workings of the several subdivisions 
comprising the organization, as well as ability to make the greatest possible 
use of this organization. 

We all admire leaders, but command goes beyond that, and while in- 
cluding leadership as a very necessary part of command, includes also 
organizational, administrative, and executive capacity. 

Many men who are good advisers lack the necessary qualities to reach 
proper decisions. Others, while making good decisions, forget that they 
have subordinates and try to attend to all the details themselves. Still 
others conceive, but fail to have necessary details worked out. These are 
failings which command must avoid. 
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In our service, in the past, much stress has been laid on general staff 
work. Some people have been led to believe that the staff was everything 
and that the commander was a man of straw. This idea was more or less 
prevalent in some localities during the World War. It is a condition of 
affairs which should not exist. Still other people say that the staff consists 
of several types or species of minds, each type being the commander’s mind 
for a particular kind of work. The staff is not the commander's mind. If 
he is a real commander, he has his own mind, but uses his staff as condi- 
tions require, all in a certain systematized manner. Any pfoposition of 
building up a general staff to serve a straw-man-commander is_ basically 
wrong in the American service. It may have its proper place in other 
services, but not in ours. It should be remembered that general staff of- 
ficers, as such, have no control or authority over troops and_ services. 
Orders which they prepare should be promulgated in the name of the com- 
mander and through the channels prescribed by him. The promulgation 
then assumes that the commander has exercised such supervision as he 
deems necessary under the circumstances. Unless the commander has 
previously authorized the use of his name in the promulgation of orders, 
a staff officer should not assume that power. Naturally circumstances 
will arise where it is necessary for someone to do something, and in such 
cases a staff officer, if present, might take the situation in hand, but this 
should be the exception and not the rule and will be governed by the loca- 
tion of the master mind. The normal procedure should be that the staff 
officer, knowing the wishes of the higher commander but without specific 
authority, may and should fully advise the local commander as to what 
he, the staff officer, believes are the wishes, plans, and so forth, of the 
higher commander. But the responsibility and authority rests, and should 
rest, with the commander on the spot. This does not mean that the gen- 
eral staff officer is or should be a nonenity. Far from it. It is merely a 
question of the location, duty, responsibility, and authority of the several 
persons, so determined as to secure proper teamwork. The local com- 
mander has certain duties, certain responsibilities, certain authority, within 
his sphere of action. He is placed in his position by the higher command. 
His responsibility and authority should be equal, coexistent and fixed, and 
it is not the province or the right of the unauthorized staff officer to assume 
authority without responsibility. We have all seen staff officers with 
a modicum of sense—a plethora of gall. 

In any time of stress, whether in a large or small force, in an army or 
a squad, the master mind will come to the front. 

Proper command presupposes a condition of affairs wherein the legal com- 
mander is the master mind. 

We all recognize the great value of staff work. We know it to be in- 
dispensable, but it has and must have its specific sphere. Within this 
sphere, using command in its broad sense, staff work is a part of command. 

General staff officers, within their own limits, do and should exercise 
command functions. A general staff officer should possess the qualities 
of acommander. He is a part of the command and should make himself a 
part of the commander. He may, on his own initiative, have to act for 
the commander, and hence he must possess the same attitude as the com- 
mander. In carrying out his duties, the staff officer is and must be bound 
by the limitations which are properly placed upon his authority. 

A commander, in order to use his staff properly, must understand its 
workings, its powers and limitations, what to expect from the staff, and how 
to use it to the best advantage. This knowledge and its use, with other 
qualities, constitute command. 

Admitting all that may be advanced as to the value and necessity for 
a staff, the fundamental fact remains and must be recognized that it is 
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the commander, who, making logical use of all available information, makes 
the necessary decisions. He may seek his information from various sources, 
He may ask for advice or not. He may consult whom he desires, but in 
the last analysis he is the deciding authority. 

“In war, the leader alone understands the importance of certain things 
and he may alone of his own will and superior wisdom, conquer and over- 
come all difficulties.” 

Having arrived at his decisions, the commander gives to his chief of 
staff, or to his assembled staff, such directives as are necessary to enable 
the staff to visualize his ideals and work out the details, each in his own 
section, all coordinated by the chief of staff. Should the detailed study 
show that the decision of the commander is not possible of accomplishment, 
it is then necessary for the commander, with his new knowledge, to make 
a modified or a new decision. 

The decision arrived at should be concise and positive. The directions 
resulting therefrom must be clear, distinct, authoritative, and so worded as 
to contain no ambiguity nor leave the recipient in doubt as to his particular 
duties. These instructions should carry with them the feeling that success 
is unquestioned. 

Command is an art. Art makes use of rules but it also transcends all 
rules. It is governed, however, by principles. Science is knowledge re- 
duced to law and combined in a system. Art relates to something to be 
done; science to something to be known. Science is the servant of art and 
is inspired by it. 

Command, in a large sense, may be compared to the painting of a picture 
wherein the commander, at the outset, with only slight or meager knowledge 
of events and things, makes a mental sketch, which is his first, perhaps 
tentative, decision. After receiving the work of his staff, relatively exact 
information, he is able to complete his picture by a proper use of the 
staff information. This picture is his final decision. If any colors of 
his mental picture are faulty, or missing, or not as he had anticipated, his 
picture will then be faulty or changed, and he must either change his 
previous conception or secure other colors. As no two artists will produce 
exactly the same picture though using exactly the same paint, so no two 
commanders will produce the same results though using the same staff. 

Having given a decision, the commander’s mind is free to conceive other 
things and make further decisions as occasions arise. If events so de- 
velop that the decision upon which the staff is working has to be changed, 
the commander must make the necessary changes in his decision, and the 
staff then must work in accordance with these changes. 

A proper coordination by the commander, with cheerful cooperation of 
the staff is essential in a command. Authority, organization, decision, and 
supervision constitute command. Supervision and direction by the com- 
mander does not interfere with the subordinates’ initiative if they are 
properly used. Their proper handling is command. At certain times, 
precise control or direction of the initiative of subordinates is necessary. 
This is particularly true when the subordinates are but little known to 
the commander or before full indoctrination. Precise control in the early 
steps of an operation may also be necessary in order that the proper and 
intended direction and impulses may be assured. The handling of this 
precise control involves the Art of Command. 

It is an axiom that orders should not be projected too far into the 
future. But no limit should be placed on the foresightedness of a com- 
mander. It has been said that of the three things the enemy may do, 
he will usually choose the fourth. It is, therefore, necessary for the com- 
mander to be prepared for all conceivable contingencies. The staff must 
be cognizant and appreciative of all conditions in order that their work 
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may be based on solid foundations, not on the shifting sands of ignorance 
or self-deceit. 

With a staff well trained in the technique of the various sections, loyal 
to the chief and to the cause, possessed of proper teamwork, there can 
be no objection to considering the future. It must be done. There will 
be no loss of morale due to change of plans (provided it is not vacilla- 
tion) on the part of the commander, and when the fourth of the three 
contingencies arises, the commander and his staff—the command—will face 
the new situation with a fixed determination to meet the new crises with 
extra vigor. 

It is not intended to imply that the commander has been waiting for the 
enemy to act. We all know that—to paraphase—‘He who waits is lost.” 
While one may temporarily adopt a waiting attitude—to win, to annihilate, 
one must move. What is here meant is the various reactions by the enemy 
that may result from our own action. 

In this—the new directive to counter the reaction of the enemy, the line 
of action to be taken—the decision—must be made by the commander. 
On his “say so” to go right or left, forward or back, attack, hold, or 
retreat, all must depend; and upon his decision as a foundation, all the 
work of the various sections of the staff must be based. It may not be 
the best, but it is bound to be better than a scattering of everything under 
innumerable decisions. 

A football team composed of individuals of medium ability, indoctrinated 
in teamwork, and led by a real leader will beat a team of hastily as- 
sembled stars, all wanting to carry the ball individually and in eleven 
different directions. What is desired in command is this same team of stars, 


individually well trained, thoroughly indoctrinated in teamwork and led 


by a field captain whose signals (decisions) normally will be the best, but. 
whether or not considered by all as the very best under the circumstances, 
the play signalled must be pushed to the limit by all until the ball is down. 

Having given the directive, the commander then has his mind clear to 
meet the next situation which may develop. If events so happen that a 
change in plans must be made, to take advantage of fleeting opportunities 
or to meet unforeseen reactions of the enemy, the commander’s mind is 
the master mind to determine the line of action, to render the decisions 
which will govern the new movements of his command. 

In the directive—the memorandum which he gives his chief of staff— 
the commander, assuming a competent staff, should be careful not to go 
so much into detail as to do the work of his staff. This staff is presumed 
to know how to work out these details and the members of the staff are en- 
titled to and should be allowed the same initiative within their several 
spheres as the commander expects that his superiors will permit to him. 

To use again the analogy of the football team, the commander is the one 
who gives the signal. The signal in itself tells each member of the team 
(the staff) what he is to do. No time is taken to tell each lineman of a team 
how he is to handle his man for the play called for, nor is each interferer 
told how to take out his man. Each player is presumed to be competent, 
else he would not be on the team. It should be the same with the staff. 

Again, everyone on a football team should at all times keep the field 
captain informed as to whether his opponent is hard to handle, so that 
plays may be intelligently selected. In the same way, staff officers should 
keep their chief constantly informed as to the possibilities, favorable or 
unfavorable, of their several sections in order that the commander may in- 
telligently estimate the situation and arrive at reasonable, workable, sound 
decisions. 

This is team work in its highest form. It is command. 

Teamwork means making a workable machine out of different parts. 
As the members of the team vary, so must the particular methods for 
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making the team vary, but the general principles apply in each case. The 
organization and proper functioning of a team involves the understanding 
of the Art of Command. 

Personal qualifications of a commander are important and manifold, 
He must, first of all, have character. With this character must go many 
other qualities. Among these may be mentioned knowledge of his pro- 
fession, with a proper amount of intelligence to enable him to utilize this 
knowledge. All of us have seen men who were educated beyond their 
intelligence, sometimes known as “bright damn fools.” These are not 
commanders. 

One of the best known sayings of the late Colonel Henderson is that 
“the Art of Command, whether the force be large or small, is the art 
of dealing with human nature.” In his book The Science of War, Colonel 
Henderson reminds us that we have to deal in war not so much with 
numbers and arms and maneuvers, as with human nature. 

Napoleon said that he found in the study of the great campaigns not 
merely a record of marches and maneuvers, and the use of intrenchments, 
but a complete study of human nature under the conditions that exist in 
war; human nature affected by discipline, by fear, by need of food, by 
the weight of responsibility and by patriotism. : 

Commanders whose daily work it is to govern men, must realize and be 
guided by this axiom: soldiers, when organized in companies and battalions, 
think and act differently than they think and act as isolated individuals. 
For the essential distinction between a body of soldiers and a crowd of 
men is that the former are trained together to act under one leader, so that 
the group—it may be a platoon, it may be a battalion—develops a vitality 
of its own and has mind and spirit separate and different from those of its 
members. The psychology of the platoon or battalion must no more be 
neglected than the psychology of the individual soldier. 

“Who knows the art of impressing the imagination,” said Napoleon, 
“knows the art of ruling.” A wise commander has more power over his 
command as a whole than he has over the individuals composing it. For 
the mind of the commander acts directly on the spirit of the group, whose 
members are animated by a common purpose, whose collective action the 
commander guides towards a single end. 

The collective spirit of a group is not merely the sum or resultant, 
of the minds of the men composing it. Its life is far longer, its memory 
more rententive, its imagination more vivid. Consequently, it 1s more re- 
sponsive to the appeals of tradition and of history, and more responsive 
to the guidance of its leaders. Therefore, those who would study the 
Art of Command must also bear in mind this second axiom, “The collective 
life of a group attains a far higher level, intellectually and morally, than 
the average of its members.” 

Those who pay no heed to these two axioms limit their power of com- 
mand in two ways: they make no appeal to that which is most responsive 
in the mind of their command, and they exercise no influence over what is 
best and highest in the spirit of their men. 

No one can dispute the importance of the Art of Command, but by 
inaction we imply that it is not only a subject which we cannot teach, but 
also that it is a subject which cannot be taught—and so, to comfort our- 
selves, we say that a man is either a born leader or a born fool, and that 
is the end of it. But that is not the whole truth. There are some men, 
it is true, who are born supremely gifted in this way, but many of us can 
only learn by our own efforts and through the experience of others, the 
principles of this, as of any other art. 

It is said that all men, and indeed all animals, may be divided into two 
classes—those who instinctively seek to lead and those who by nature are 
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content to be led. It is obvious that either by nature or by training, all 
officers, to be effective commanders, must belong to the former class. 

Of the qualities which fit for command, none is more essential to inspire 
confidence than strength and vigor, and a commander, whether he leads 
a pack of dogs or a company of .men, must not only possess vigor, but 
he must also show that he possesses it. A commander whose orders, once 
given, are not invariably obeyed is soon despised by his command, because 
the command, like a pack of wild dogs, instinctively demands those qualities 
in their leader, which are needed for the safety of the pack, or, for the 
well-being of the command. He may consult freely and often with his sub- 
ordinates, but a decision once given there must be no further discussion. 
An army is happy under a strong commander, but not under a soviet com- 
mittee. 

If a commander has no faith in himself, he may feel perfectly sure that 
his doubts will be universally shared by all under him. Knowledge breeds 
self-confidence. If his mind is filled with doubts and hesitations, it is best 
for him to hide them from himself if possible, but most certainly from 
his men. 

A loyal commander can count on loyalty in others. Although it is 
a fact not always remembered, a commander who is disloyal can count 
most surely on being the direct cause of disloyalty in others. A disloyal 
commander will infect his whole command with the same fatal spirit, for 
it is indeed the spirit of ruin and disaster. “When the salt has lost its 
savor wherewith shall it be salted?” 

A sense of justice is perhaps a quality equally as important as vigor 
in a commander. If it be not universally felt that a spirit of justice 
animates all commanders, then discipline, good spirit, and real cohesion 
vanish. We all make mistakes at times. Soldiers forgive and excuse 
many mistakes in their officers. But if a command, rightly or wrongly, 
convicts its commander of injustice, then God help that commander in 
peace and in war, for most certainly his men will pardon him nothing. 

A commander must be direct and simple or his men will not understand 
what he is driving at. Jndividually, we. may tolerate and laugh at a 
humbug, but we do not do so collectively. Humbug in a leader is too 
great a danger to an army for the army to put up with sham. Whatever 
a commander says or does, let him say or do it in all sincerity. A man 
who has no faith in his own actions, no belief in what he preaches, may 
deceive some individuals, but never the collective mind of his command. 

The commander must have a great supply of common sense. As I have 
stated previously, I was once impressed by a statement that the successful 
commander was a man who “had seven parts common sense and one part 
dope. The best the educational system of the Army can do for a man 
is to give him the dope with the opportunity to practice utilizing it with 
common sense. Only the Lord himself can supply the common sense. 

There is an adage, “You can’t put temper in an axe by filing the edge.” 
We may say that the proper kind of a commander is the axe with proper 
temper, that is, character. Having this sort of an axe, its value may be 
much increased by the proper use of a file—education. Carrying the 
analogy still further: that use of education which produces dogmatism, 
bigotry, pedantry, may be compared to that use of a file which takes the 
edge off the best tempered axe. 

General Sherman has indicated that a successful commander must be 
a man of action and certainly his record carries out this idea. He says, 
“Of course knowledge is power, we all know that, but mere knowledge 
is not power, it is simply possibility. Action is power and its highest 
manifestation is action with knowledge. ’Tis not the man who knows 
most, but the one who does best, that wins. Grant, and Meade, and Sheri 
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dan at the close of the war could have been taught many lessons by our 
learned professors, but none of these could have guided the forces to 
victory as did Grant at Chattanooga, defended his position as Meade did 
at Gettysburg, or hurled his masses as Sheridan did at Winchester. Ae. 
tion guided by knowledge is what is demanded of the modern general, 
He must know as much of the school of the soldier as any man in the 
ranks; he must know what men can do, and what they cannot do; he must 
foresee and forereach to provide in advance the food, clothing, ammuni- 
tion, and supplies of every nature and kind necessary for the maintenance 
of the command; and moreover, he must gain the confidence ‘and affection 
of the men committed to his care.” 

Command carries with it the idea of personal direction. For instance, 
a captain commands a company; Napoleon commanded his armies. In 
both cases the commander was able, due to the size and position of the 
forces, to exercise direct and personal influence. With the larger armies 
and the more extended formations of the present, personal contact is not so 
close, nor the effects so direct. This must be and can be overcome by 
correct indoctrination of all ranks. The feeling of moral cohesion is more 
than ever needed. This feeling of solidarity can only exist on the widely 
extended front of a modern battlefield when men have been trained to rely 
on the support of their comrades and of their commanders; when they 
know, that to be out of sight is not to be out of mind. 

“Close order,” said General Maud’huy, “is the guarantee given by dis- 
cipline in the prescence of danger. The sense of moral solidarity must, in 
these days, take the place of close physical contact.” This sense of solidarity 
can only be inspired by a commander who is in perfect sympathy with the 
men of his command—whose men are moved by the same emotions and im- 
pulses as himself. The commander, although he is the directing brain, is 
not separate from, but the most vital part of his own command. 

Study the capacities, character, and mind of the individual; pay every 
heed to the private rights of the private soldier, but remember that a 
commander’s duty is to his command as a whole. He is a useless com- 
mander who has a kind heart and no high sense of duty. Even though 
individuals may suffer, a commander must never hesitate to make whatever 
demands are needed for the collective good of his command. Soft-hearted 
commanders are responsible for more crime in an army and more casualties 
in war than are hard-hearted men. 

A commander must have prestige. An officer gains prestige—or is it 
only the reflection of the real article?—from his rank, from his uniform, 
and from the power and the authority which are given him by the Regula- 
tions, but true prestige is not acquired by passing an examination or by 
receiving a commission. When Napoleon said he hated unlucky com- 
manders, he expressed the feelings of all who serve under them, but con- 
tinuous success is not necessary to acquire prestige. No commanders were 
ever more trusted by their armies than were Stonewall Jackson and Lee. 
A commander who demands much of his men must give much; he can only 
inspire confidence when he shows knowledge, respect when he proves him- 
self just, good order when he shows himself resolute. 

That commander is most skilled in the art of command who has so 
trained his men that in the hours of stress and crisis they continue obedient 
to the impulse which bids them, regardless of themselves, do their duty 
by their regiment, fight for the flag, and, if need be, die for their country. 

The good is the enemy of the best. Look after the morals of the com- 
pany and the scamps will need to look after themselves. Create a strong 
collective spirit and even the most unruly men must need conform to its will. 

It is instructive to consider how closely the qualities of armies corre- 
spond with the qualities of their commanders. Dash, or élan vital, is the 
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first quality, most of us would say, that marks the French Army; and the 
kindred qualities of energy and imagination are what have chiefly dis- 
tinguished, and still distinguish, its commanders—Napoleon and many of his 
marshals, Foch and some of his principal generals. 

Marshall Foch, in speaking at the War College, said it was hard to get 
orders executed. Training in a “common language”—indoctrination which 
leads to teamwork, will be a long step in the proper direction. 

Besides command as exemplified in the person of the commander, and 
command as related to the commander and his staff with the comander as 
the head, the relation of comander to his subordinate tactical commanders 1s 
important. When actions are contemplated or orders are received to carry 
out any designated operation, it is conceivable that the commander would 
discuss the affair with his chief of staff and give the latter, as the head 
of the staff, such directions as may be pertinent. Either before or after 
receiving from his staff any desired detailed information, the commander 
may well gather his immediate subordinate tactical commanders and also, 
and better still, those tactical commanders next to the immediate subor- 
dinates, and go over matters with them. No council of war is here intended, 
but a conference wherein the commander elaborates on formal orders, 
clears away fogs, and otherwise assures perfect understanding and team- 
work. In this way command in its usually accepted meaning may be ex- 
ercised. 

Naval history furnishes one of the best illustrations of this sort of 
action. While Lord Nelson was en route to the scene of the Battle of 
the Nile, it was his custom to assemble his captains on his flagship almost 
daily and with them go over the possibilities of the future, explain his 
ideas in principle and detail and otherwise impress his personality upon 
his subordinates. He thus indoctrinated his captains, and in the best pos- 
sible manner, exercised command. As a result, the Battle of the Nile was 
fought to a successful issue contrary to the specific plan but in strict ac- 
cordance with Nelson principles. Nelson was a commander and exercised 
command in its highest degree. 

This sort of command may be further increased by frequent visits on the 
part of the commander to the units of his command. Instructions in the 
American Expeditionary Force that division commanders must know the 
location of battalion command posts is indicative of the ideas of the Ameri- 
can High Command upon this subject. In this and in other ways the 
commander will be able to impress his personality upon the members of 
his command. 

Free intercourse between the commander and his next tactical subor- 
dinates should be a governing principle, carrying with it, of course, such 
teamwork on the part of the commander as will result in keeping his 
staff informed as to all developments. Details as to methods will vary 
with man and conditions, but the net result will be the elimination of what 
we may call staff interference and staff control and the aggrandizement 
of command in its true sense. 

In an American force, it is especially true that this feature of command 
must be emphasized. The psychology of the American soldier—the type 
of person, both commissioned and enlisted personnel, of which our armies 
will be composed—-requires this sort of command to insure the best results. 

The commander must have an understanding of men, both as individuals 
and as a crowd, with the administrative ability to utilize this appreciation 
of the human elements; to these may be added the physique necessary to 
maintain himself at his maximum mental limit, and such personal qualities 
as will enable him to maintain, on personsl contact, that prestige which 
his position warrants him in expecting. 

It may be said, and very properly, that the commander as here pictured 
is impossible of attainment by any one person—that a superman is shown 
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Indeed, Napoleon says in one of his maxims, “It is rare, and difficult, to 
possess, at one time, all the qualities of a great general. What is desirable 
is to maintain an equilibrium between his mind and abilities, and his will 
and courage. If courage prevails more in his composition, the general will 
undertake designs, the whole possibility of the attainment of which he has 
not thought out; on the other hand he will not dare to carry his ideas into 
execution, if his will or courage is inferior to his abilities.” It is highly 
probable that a few men have possessed all of the necessary qualities jn 
a superlative degree. But this is the sort of man that is desirable as a 
commander. Our efforts, therefore, should be to arrive as near this goal as 
is possible. 

Many great commanders have had with them a man who possessed the 
qualities that they themselves probably lacked in some degree. Napoleon 
and Berthier, Blucher and Gneisenau, Grant and Rawlins, Foch and Wey- 
gand, Hindenburg and Ludendorff, are a few examples. 

It may be well for all of us to take careful inventory of our own 
qualifications and when placed in a position of command, seek for a man 
who possesses in a high degree the qualities we know ourselves to lack, 
At the headquarters of a high command, it is highly probable that there 
will be found men who possess one or more of such qualities as the com- 
mander may lack, and if he is frank with himself, he will search for these 
men and make use of them to supply the deficiencies his study of himself 
has shown to be lacking. 

An honest evaluation of one’s own qualities with proper appreciation 
and use of the qualities of others make for proper command. 


FRANCE 

The Neon Stroboscope 

The Engineer, 6 November, 1925.—Some striking examples of the in- 
dustrial application of an improved form of flashing light stroboscope were 
given at the Académie des Sciences last week by M. Georges Claude, who 
presented a new apparatus invented by Messrs. L. and A. Séguin, and a 
similar demonstration was made at the Ingénieurs Civils by M. Bertrand. 
So far, with this type of stroboscope, it has been difficult to obtain the re- 
quired accuracy of synchronization, the difficulty lying in the control of the 
excessively rapid intermittences of a very intense source of light, and in 
the fact that for industrial purposes that source must be obtained from 
the electric mains. By the use of neon tubes the illumination is instantane- 
ous, and is so powerful that it is claimed to be possible to make observations 
by daylight, so that the stroboscope can be utilized at any time in the 
works. The intermittent illumination is obtained in the Séguin  strobo- 
scope by the vibrations of an electrified metallic tape. The rate of vibration 
is regulated by the length of the tape and the tension to which it is sub- 
jected. An accurate means is thus provided for adjusting the rate of 
vibration to the motion of the object to be examined. Each vibration 
effects the make and break of a contact, and in view of the instantaneous 
and powerful light from the neon tubes and the extremely rapid vibrations 
it is possible to obtain, the apparatus is capable of an apparent slowing down 
of the motion of the fastest rotating or moving bodies. The portable equip- 
ment exhibited by M. Calude consists of a box containing the vibrating tape 
with the necessary means of adjustment, and a neon lamp. By syn- 
chronizing the illumination with a rotating pulley, transmitting power until 
the pulley appeared stationary, and then presenting the stroboscope at the 
driven pulley, it was seen that the latter showed a retrograde movement, 
thus indicating that the belt was slipping. The speed of the backward 
apparent motion allowed the slip to be accurately ascertained. An _ ex- 
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centric on which a plunger was pressed down by a spring was rotated at 
a speed of 1,500 revolutions per minute, and the stroboscope showed clearly 
that the plnger was never in contact with the smaller radius. As illustrat- 
ing the value of the stroboscope in the textile industry a printed calico 
sheet was drawn round on rollers rotating at 2,000 revolutions per minute, 
and with the aid of the device the designs were made to appear stationary 
or to move slowly up or down according to the adjustment of the syn- 
chronisation. The speed of calico printing machines is limited by the 
quickness with which the eye can detect any defect in the printing, so that 
by the use of the stroboscope it is claimed that the machines can be made to 
run at much higher speeds than usual. In the opinion of M. Georges 
Claude, the neon stroboscope will become of considerable value in all in- 
dustries employing rapid movements. It will, he holds, be useful for 
observing the movements and determining the speeds of propellers, internal 
combustion engines, turbines, and, in fact, in all cases of motion which are 
too rapid-to be followed by the unaided eye. 


French Submarine Policy; Destroyer Progress 


The Naval and Military Record, 11 November, 1925.—Our latest min- 
isterial crisis has left in power Minister of Marine Borel, the great 
scientist, and it looks as if the Paris Admiralty were assured of a few more 
months’ stability in direction, at a moment when the Rue Royale Adminis- 
tration has its hands full with the testing and manning of over thirty new 
ships, the reorganization of the naval staff, and section technique, and the 
preparation of next year’s program without mentioning two little wars in 
Syria and in the Riff, that give rise to much transportation work, and are 
a source of trouble, expense and weakness—all the more to be regretted be- 
cause these wasteful colonial wars are solely the result of mismanagement 
on the part of eloquent and ever-changing politicians, who see nothing beyond 
immediate party interests. There would have been no wars had the far- 
seeing Marshal Lyautey received in time the reinforcements he asked for, 
and had General Sarrail been kept away from Syria. The “prevention- 
better-than-cure” system is impossible where there is neither stability nor 
authority in the Government, with the consequence that France is losing 
blood and money power, and is letting gradually slip from her hands the 
fruits of her victory. Italy, on the contrary, under the firm impulse of 
stable and competent Government, is displaying remarkable efficiency in 
every field of action, being financially striving, constructing more ships 
than France, strengthening her colonial position, and asserting her rights 
and ambitions in the mercantile and naval fields. Her battle fleet will next 
month comprise the 23,000-ton Cavour (fleet flagship), Duilio, Doria, 
Cesare, and the 20,000-ton Dante, a force inferior to the six French 
24,000-ton cuirassés of Admiral Violette, and much inferior to the British 
Malta fleet. The Italian cruiser division will comprise ten light scouts from 
2,300 to 5,000 tons, and from 27 to 35 knots, supported by twenty destroyers 
—a light force altogether superior to the corresponding French forma- 
tions, at least pending the commissioning of the three 8,000-ton “Duguay- 
Trouins” and of the six 2,400-ton Chacals. Britain remains the dominant 
naval power in the Middle Sea, at least for ships and guns. 

The French submarine force is steadily being reenforced by well- 
designed units, embodying the lessons of the war as well as the data ac- 
quired in the course of comparative experiments with German boats. Four 
types of underwater craft are being built, or are projected, viz., croiscurs 
sousmarins of 3,000 tons and 110 meter long, that are a counterpart to the 
British “X” class, of which there appear to be two in hand at Cherbourg 
(Redoubtable and Venguer); and sousmarins de premiére class intended 
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for ocean work, that will form the backbone of the French submarine 
force. Of these, two are in service (Requin and Souffleur); three are 
under trials (Marsouin, Dauphin, and Marval) ; the sixth will be launched 
at Cherbourg on November 16 (Morse), and three more are building and 
approaching the launching stage (Phoque, Espadon, Caiman). These nine 
boats are due to be ready next June. Seven have just been ordered that 
have been called Pasteur, Poincaré, Poncelet, Pascal, Archiméde, Fresnel 
and Monge, and are to be ready early in 1928 or by the end of 1927, At 
that date France will have sixteen high sea submersibles of 1,150-1,500 
tons, 2,900 h.p. and 16 knots on the surface, 10 knots underwater, with 
1,800 h.p., ten twenty-two-inch torpedo tubes, one four-inch gun, carrying 
altogether sixteen torpedoes with good amunition supply, and having on 
board enough fuel and stores for a continuous cruise of thirty days, cover- 
ing 7,000 miles. Speed has been sacrificed to sea-keeping power and 
fighting qualities, experience with the 20-knot Zedé and Nereide having 
shown it does not pay. For torpedo work these 1,500-ton “Requins” are 
the finest instruments de combat in existence, being fit for ocean cruising 
and fleet and blockading duties, as well as for colonial defense. The 
numerous French colonial points d’appui would enable them to operate and 
refit in every ocean. 

Most French experts are hostile to any marked increase in the size of 
our standard type of submarine, since size in submarines does not confer 
any additional strength for submerged warfare, but, on the contrary, entails 
vulnerability, loss of handiness, and weakness. Underwater David will 
always have all the chances on his side in a duel with Goliath. France, 
it is urged, need not follow others in the submarine line. Her geographical 
position and her colonial interests must dictate her policy, and number is 
far more important to her than size, at least so far as fighting requirements 
are concerned. Moreover, the progress of anti-submarine detection and 
tactics emphasizes the desirability of limiting displacements to the smallest 
figures compatible with efficiency. 

The problem of safe communications in wartime and of troop transporta- 
tion by submarines is being carefully studied, but is not susceptible of so 
easy a solution as is generally imagined, as it would require a tremendous 
submerged displacement relatively to the amount of cargo and troops carried. 
Excellent submersible cargo boats and liners have been designed, notably 
by Ingenieur Simonot, but there would be risks of all sorts—mines, sea- 
planes, and small submarines especially would be looming on every side, 
and all along the route to be followed, as deadly obstacles. Only ex- 
ceptionally will submersible troopships be used. Liner and cargo boat 
convoys, as in the last war, for a long time to come, will be the safest, most 
speedy, and economical means of transporting reinforcements across the sea. 

Sousmarins mouilleurs de mines are the third type of French submarines. 
Two have just been ordered at Cherbourg, viz., Saphir and Turquise, that 
will be improvements on the 1,200-ton Chailley, that carries sixty-four 
mines, and has proved wholly successful. Four boats of similar type are 
projected up to 1929. Relative to their moderate size, these craft will 
be abnormally expensive, being estimated to cost over 18,000 francs per 
ton. There are at the present moment in the service only four submarine 
minelayers proprement dits, viz., Chailley, Callot, Audry, and Reveille, 
the two last named being ex-German boats designed for forty-two mines. 
Four other small submarines have been fitted as minelayers, for ex- 
perimenting and training purposes. Considering the defensive value of the 
mine and the effective use made of it in the Great War, the contention is 
made in some quarters that the French program does not do justice to under- 
water mouilleurs de mines. 

In addition to these high sea submarine flotillas, France is constructing 
small sousmarins de defense cotiere of 600-770 tons, 14 knots on the surface, 
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g knots underwater, and carrying seven torepdo tubes (plus one reserve 
torpedo). Six were ordered in 1920, namely, Siréne, Ondine, Ariane, 
Circe, Calypso, and Naiade, which are all afloat; six more in 1923, namely, 
Danae, Eurydice, Galathée, Nymphe, Thitis, and Doris, all of which are to 
be launched before the end of the present year. 

Efforts are being made at the Nantes Chantiers de la Loire to pass the 
Siréne through her trials next month, with a view to testing the real 
qualities of this type, that appear on paper to be of first order relatively 
to the small size. They have been designed on the lines of the excellent 
British “E” class, which the French saw at work during the war and 
so much admired. Their buoyancy is lower than in previous French 
submersibles. To dive quickly and well, to be at home under water even 
at a great depth (260 feet), while being comfortable to the crew, and well 
armed against the largest antagonist—such is the program those coastal 
craft are designed to fulfil. One year hence the 122 Sirénes will have 
joined the flotillas. Four similar boats of 620-800 tons are to be ordered 
next spring. These sousmarins are favorites with Parliamentary men, 
whose fighting ambitions do not go beyond the defensive. 

Of the four 1,500-ton destroyers ordered in 1924 and now within a few 
months of the launching stage, the Adroit is in hand at Dunkirk, and the 
Aleyon at Bordeaux, while Caen private yards are building the Mars and 
Fortune, and Dubigeon (at Nantes), the Palme and the Railleuse. By the 
end of 1926 France will have eighteen of these efficient torpilleurs d’escadre 
available, that are stronger than most destroyers in existence. The prototype 
of the series, Simoun, built by the St. Nizare chanliers, has undergone 
at Lorient slight .modifications, intended to improve her speed, prior to 
resuming her official trials with the Commission d’essais, under Rear Ad- 
miral Gilles, on board. Within the next few weeks several vessels of this 
type will run their trials. It is expected the best of the series will exceed 
35 knots. Their hull lines are considered favorable to high speed; their 
motor power is ample, and the keel and screw problem appears to have 
been solved. 


The Value of Aviation in Colontal Defense 


The Naval and Military Record, 4 November, 1925.—The value of 
aviation for colonial defense is instanced by what is taking place in Morocco. 
So peculiar and difficult are communication conditions in the mountainous 
and unexplored Riff country, and so pugnacious, well armed, and well 
trained are the Riffan fanatics, that, but for the wholesale intervention 
in the fray of effective French machines, the campaign would have turned 
out very costly indeed for the Franco-Spaniards. Three escadrilles of 
powerful Goliath-Farmans, capable of carrying two tons of explosives, have 
successively accomplished within one day the Toulon-Casablanca voyage 
(2,800 kilometers) without mishap, thus demonstrating that France has 
the means of rescuing her north African colonies in wartime. Moreover, 
seaplanes of the Loiré-Olivier type, of 450 h.p., are daily circling round 
the western Mediterranean without any hitch, carrying passengers and 
postal bags. A machine of this type has covered 2,600 kilometers in eigh- 
teen hours in a pleasure cruise. Several giant planes of various types are 
being tested, both around Paris and in the south. A four-motor Bleriot 
machine, with great carrying power, has been successfully tried. The new 
Nieuport-Delage azvions de chasse under service conditions have proved 
good for over 300 kilometers per hour. With over one ton of ammunition 
on board the Nieuport bombardment type has just realized 244 kilometers 
per hour under Aviator Lasne. The Levasseur avion-torpilleur, gradually 
improved, is to be multiplied and to arm all coastal aviation centers. The 
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Toulon dirigible center is resuming active sea training; and alighting prac- 
tice on the surface of the water has been successfully carried out by means 
of a floating anchor. Refueling will thus be made possible in fine weather 
without hangars or special preparations of any sort, much to the advantage 
of the radius of action and freedom of movements of the fifteen small 
French dirigibles yet available. The British “dirigible mother ship for 
avions” innovation arouses interest in Gallic aeronautical centers, as it is 
felt to open vast possibilities for the future, somewhat changing the 
mean aspect of the dirigible question, especially in regard to Colonial 
defense. 


The Organization of the French Air Services 


Aviation, 9 November, 1925.—In France there are three departments 
which are concerned with the handling of aeronautical affairs; the War De- 
partment, the Navy Department and the Colonial Department but actually 
there is a fourth department: that of Public Works which has so much 
to do with the management and guidance of aeronautical matters that it 
might be considered as a partial development of a separate air department, 
In January, 1920, M. Pierre Etienne Flandin was appointed under secretary 
of Aeronautics and Aerial Transportation, a post which had been created 
as a branch of the Department of Public Works. This under secretary is 
responsible for technical development and the procurement of aircraft for 
the army, navy, the colonial department and the civilian air transport lines. 
He also has under his control all government arrangements with civil air- 
craft transportation concerns and the branch of the Meteorolgical Depart- 
ment which concerns aeronautics. He does not control the army and navy 
air personnel nor the development of air tactics, but his other functions are 
so important that he holds a predominant and centralizing influence in 
French aeronautics. 

The organization of the under secretary for aeronautics is divided into 
four principal branches. One has to do with technical development and ex- 
perimentation, another is concerned with manufacturing and_ production, 
while a third has to do, broadly speaking, with airways and landing fields 
and the arrangements of the government with the private companies. Lastly, 
there is the department of meterology. 

The Service Technique is, itself, divided up into two parts, one for re- 
search—Serzvice des Etudes—and the other for testing—Essais et Experi- 
ences. The director of the technical branch thus coordinates the theoretical 
research and its practical application. The research department is divided 
up into numerous sections dealing with airplanes, flying boats, lighter-than- 
aircraft, engines, propellers, navigation, ornament and special appliances 
such as radio, cameras, shops, and so forth. The testing branch has a re- 
search section and a laboratory section which controls the aeronautic labora- 
tories of Issy-les-Moulineaux, Eiffel, the /nstitut Acrotechnique de St. Cyr, 
and Chalais-Meudon. Also a testing section with its field at Villa- 
coublay, and an information section and, finally, a museum section, come 
under this branch. 

The manufacturing and production branch—Service des Fabrications 
de  Aeronautique—arranges for the civilian manufacturers to furnish and, 
in certain cases, repair, all the material used by the government, such as 
planes, flying boats, float seaplanes, hydroplanes, balloons, engines, hangars, 
raw materials, trucks, radio, and so forth. This branch draws up the con- 
tracts for production orders but not for experimental work and pays for 
the material. It supervises the quality of the work done in the factories; 
it accepts the material and conducts the flying tests of the finished planes 
and sees to packing and shipping where this is necessary. Lastly, it is 
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charged with laying out a scheme for the rapid development of manutfac- 
turing facilities in case of war, provisions being made for factories to take 
care of each special type. It is further charged with the keeping of the blue 
prints, models, and so forth, which are used in production. 

The third great branch is that concerned with airways—Service de la 
Navigation Aerienne. This branch plans, figures out the most useful air- 
ways, does the necessary reconnaissance work, buys and arranges the land- 
ing fields, builds the hangars and erects the radio station, and so forth. 
It makes and follows up the contracts with the air transport companies, 
arranges the subsidies, grants the medical licenses to the pilots and grants 
pilot licenses for various classés. All the airdromes in France, Corsica, 
and Northern Africa, as well as the radio, come under this airways de- 
partment. 

The fourth branch is that concerned with meteorology—L’O ffice National 
de Meteorologic—which, as its title indicates, gathers and gives out in- 
formation about the weather. 

The personnel of the main bureau of the under secretary for aeronautics 
and the four associated branches, are made up of civilian personnel, as well 
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as of military personnel, detached from the army or the navy. A law 
of March, 1924, authorizing the creation of a corps of cilivian engineers 
attached to the aeronautical branch has been recently fulfilled, and the 
principal official technical men are now ingeniurs de l’aeronautique. There 
are also a certain number of consultation committees which function in- 
termittently on technical, medical and meteorological matters. 

In the war department most of the questions touching on aeronautics are 
handled by the XII Bureau—XII Direction. The aviation bureau or sec- 
tion, of the war department is autonomous as far as its internal management 
and the advancement of its personnel is concerned, and is separated from 
the other branches of the service. However, the general staff of the war 
department is in charge of the tactical uses of the air forces, of the num- 
ber and location of aeronautical units and of the fixing, each year, of the 
new personnel to be assigned to aviation. The quarter master corps fur- 
nishes barracks, the powder section furnishes gasoline and oil and the 
artillery furnishes special arms, bombs, anti-aircraft, and standard ground 
transportation material, and so forth. As has been stated before, aere 
nautical material, flying equipment, and special aeronautical equipment is 
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purchased by the Under Secretary of State for Aeronautics, according to 
the decisions and requirements of the ‘users services,” the XII Direction, 
for example. 

The XII Direction is thus essentially concerned with organization, in- 
struction, and mobilization. It creates questions of reserves, personnel, 
general organization and information. There is a section for heavier-than- 
air, a section for the budget and for settlements, and a fourth section, which 
deals with effective personnel. 

The bureau of general inspection of military acronautics—Inspection 
generale de L’Aeronautique Militaire created in 1921, functions inde- 
pendently of the XII Direction. Its purpose is to inform the ministry 
and the general staff of the development of aviation, to insure a unity 
of policy among all the troops, and to study anti-aircraft defense. 

There are several sections, which come under the control of the XII 
Direction. 

a) A technical section for the inspection of military aeronautical ma- 
terial—/nspection Technique de l' Acronautique—whose function is to con- 
trol, from the technical point of view, the establishments and formations of 
military aeronautics, watching the upkeep of material, examining technical 
suggestions coming from the various formations, and following the develop- 
ment of new devices in actual use. This section is in very constant and 
close touch with the technical branch, which comes under the Under Secre- 
tary for Aeronautics. 

b) A supply section—Direction Generale du Ravitaillement en Materiel 
de l’Aviation, which coordinates the various warehouses and effects the 
storage and distribution of aeronautical material. 

c) A central warehouse—Entrepot Central de Materiel de l’Aerostation 
Militaire. 

d) A school section—Ecoles. There is only one primary training school 
for military pilots, namely, that at Istres. Due to the difficulty of training 
pilots during the period of their compulsory service, the war department 
entrusts the primary training to civilian schools where the training is done 
before the recruits have done their compulsory service. At Cazaux there 
is a machine gun and bombing section. At Bordeaux there is a school for 
mechanics, riggers, and so forth, while the lighter-than-air section is at 
Cosne and the anti-aircraft at Montargis. 

e) The meteorological section is identical with that of the National 
Meteorological Bureau. 

f{) A central advanced school of aeronautics for officers located at 
Versailles. 

There are two pursuit regiments, two day and two night bombardment 
regiments, and nine observation regiments and the following types of planes 
are used: 

Pursuit types, Nieuport-29 and Spad-81, both with 300 h.p. Hispano Suiza 
engine. Bombardment types, Breguet-14 B-2 with 300 h.p. Renault and 
the Breguet-19 B-2 with 400 h.p. Lorraine or 480 h.p. Renault engines. 
Night bombardment types, Farman Goliah BN -2, with 200-300 h.p. Renault 
or 200-260 h.p. Salmson. Observation types, Breguet-14 A-2 with 300 hop. 
Renault, Potes XV with 400 h.p. Lorraine, Breguet-19 A-2 with 400 
h.p. Lorraine or 480 h.p. Renault. 

Naval aeronautics has been undergoing very important modifications in its 
organization during the past year as the Secretary of the Navy has found 
it expedient to give aeronautics a more prominent position. The manner of 
handling naval aeronautics was changed by a decree of the Navy Depart- 
ment, passed in November, 1924, and there is a bill now before Parliament, 
which will put naval aeronautics on more or less the same status as army 
aeronautics, especially in regard to personnel questions. 
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Actually the Central Bureau of Acronautics is divided into two divisions, 
a technical and administrative, which handles questions of material and 
personnel, and a military division, which handles the questions of tactics, 
training, and mobilization. A decree of January 1925, modified the defense 
of the sea coast and has restored to the maritime prefects their former 
functions. In each district there is a corresponding aeronautical district of 
either primary or secondary importance and containing training bases, 
bases for maneuvers and one or more storage bases. 


GERMANY 
Locarno Pact Hastens German Naval Rebirth 

By Hector C. Bywater, The Baltimore Sun, 2 December, 1925.—London, 
November 21.—Now that ihe first flush of enthusiasm for the Locarno 
pact has subsided, people are beginning to ponder the less obvious implica- 
tions of this document. There is no doubt that all the delegates to the 
conference were actuated by sincerity and good will. For the first time 
since the war, French and German statesmen met on cordial terms—a 
meeting that may prove to be a happy omen for Europe. 

But if the shadow of Mars is to be banished definitely from this war- 
weary continent, something more substantial than friendly words and 
parchment pledges will be needed. The London Times acclaims the past as 
proof that “the status of ‘victor and vanquished’ is made obsolete, that 
Germany has now returned to the comity of nations as an equal member” ; 
but it does not even drop a hint as to how this new status of Germany is 
to be harmonized with that to which the Versailles Treaty condemned her. 

It is not as if the Versailles Bond had been abrogated. On the con- 
trary, Frenchmen almost unanimously insist that it remains in full force; 
nor have many British critics ventured to suggest what is fairly obvious— 
that the two documents are irreconcilable. 

Without going into the wider issues involved, I would invite attention 
to the military clauses of the Versailles Agreement. Under these the com- 





batant forces of Germany are strictly limited. Her army must not exceed 


100,000 men; she is allowed no military air fleet, and her navy is reduced 
to a feeble coast-defense force of antiquated ships. So far as we know, 
Germany is observing these restrictions more or less scrupulously. At the 
time they were imposed they seemed not unreasonable. But how do they 
appear in the light of subsequent developments ? 

In proportion to her territory, population, social organization, and 
economic potency Germany is one of the world’s greatest powers. Yet in 
the military sense she is, comparatively, one of the feeblest. Neighboring 
states which possess but a tithe of her resources are maintaining military 
establishments of far greater strength, which they are free to expand at 
will. 

Germany, despite the loss of her colonies, may justly claim to have an 
important state in oversea affairs. By a truly magnificant effort she has 
contrived to rebuild her mercantile fleet, which, reduced to negligible im- 
portance seven years ago, will soon be once more second only to that of 
Britain. Her products are again in demand in all the markets of the globe. 

Five or ten years hence Germany will have regained that commanding 
and, in some respects, unique position as a world power which she once en- 
joyed and which she forfeited through the vanity and ineptitude of her 
militaristic rules. This process is likely to be hastened by the Locarno 
pact, the effect of which, by restoring confidence in the pacific aims of 
republican Germany, will be to disarm the suspicion and enlist the good 
will of those who have hitherto regarded her as a camouflaged enemy. 
It is only a question of time before she is again restored to her prewar 
economic standing. 
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Now economic strength inevitably fosters political influence, and that 
in turn soon finds expression in armed power. What attitude will Britain 
and France, to say nothing of the United States, assume when Germany de- 
mands, as soon or late she will demand, the right to maintain such arma- 
ments as she deems expedient ? 

That she will always remain content with the exiguous forces allotted 
to her by the Versailles Treaty is not to be imagined. News from a reliable 
quarter in Berlin reveals the existence of plans—not by any means confined 
to Nationalist die-hard circles—for the creation of war armaments which 
shall bear a more rational relation to the political dignity and material 
interests of the Fatherland. Since it may only be a question of a few years 
before such plans take concrete shape, it is just as well to be prepared for 
them. While it is probable that army plans of an equally ambitious nature 
are now incubating, the information reaching me refers only to naval mat- 
ters, and I shall accordingly keep to these. 

The Versailles Treaty forbids Germany to maintain in commission a 
fleet of more than six battleships, six light cruisers and twenty-four tor- 
pedo craft. No submarines of any description are permitted. All her 
battleships are obsolete units of the pre-dreadnaught era, whose fighting 
value is negligible. She may replace them when they reach a certain age 
limit, but no new ship must exceed 10,000 tons displacement—that is to say, 
if she builds a new battleship it must not be larger than the standard type 
of cruiser authorized by the Washington Compact. New German cruisers 
are limited to 6,000 tons—that is, 4,000 tons less than the corresponding 
ships of other natives. The total personnel of the German Navy is re- 
stricted to a maximum of 15,000. 

It is against reason that one-sided restrictions of this sort should 
be permanently enforced or obeyed. If Germany is to be readmitted to 
the concert of nations as an equal, she may well demand the same liberty of 
action in matters of defense as her neighbors enjoy. The other Baltic 
states—Russia, Poland, and the Scandinavian powers—are all building sub- 
marines, which they consider indispensable for coast defense; yet Germany, 
with a long and exposed seaboard on the Baltic, is forbidden to own a 
single submarine. 

German writers wax satirical, and not without reason, over the fact that 
the submarine, after being formally condemned by the allied and associated 
powers as a barbarous weapon, is now being intensively developed by all 
those powers. Nor do they forget to remind us that the Washington Treaty 
clause interdicting the use of U-boats as commerce destroyers still awaits 
ratification. 

Germany’s naval plans provide for the construction of a new fleet which 
shall be strong enough, first, to safeguard her marine frontiers on the Baltic 
and the North Sea and, second, to protect her commercial interests and 
her nationals abroad. A small but well-balanced fleet is contemplated, to 
be made up at first of powerful cruisers, large destroyers, submarines, and 
aircraft carriers, a battleship squadron to be added later on. Complete 
designs for all these vessels have been prepared, advantage being taken 
of the war data amassed by the naval section of the Reichswehr Ministry. 
The new navy would require a personnel of at least 25,000, with correspond- 
ing additions to the shore staff. 

This program, according to my information, is ready to the last detail, 
though for the present it is only a paper scheme of which the Berlin 
Government could truthfully disclaim official cognizance. It could only be 
put into effect by tearing up several important folios of the Versailles 
Treaty. Nevertheless, Germany means to reconstruct her navy on the 
lines indicated, and will choose her own time for announcing the fact. 
It is a development for which foreign opinion would do well to be prepared. 
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GREAT BRITAIN 


The Navy and the Nation 

The Engineer, 13 November, 1925.—The First Lord of the Admiralty, 
in a recent speech, warmly repudiated the charges of extravagance which 
a section of the press continues to bring against his department. Having 
detailed an imposing list of economics effected in the naval administration, 
he concluded with a stern rebuke to critics whose persistent carping tends 
to undermine public confidence in the Admiralty. We fear, however, that 
Mr. Bridgeman’s reprimand will not avail to silence all criticism on this 
particular head. Public opinion is impressed by the fact that, although a 
total of £550.000,000 has been voted under navy estimates since the peace, 
the navy itself, on the Admiralty’s own evidence, is deficient in many im- 
portant respects, and notably in light cruisers. Needless to say, a very 
large proportion of this vast sum went in liquidating war-time commit- 
ments, thus contributing nothing to the strength of our postwar fleet. 
This is well understood by thoughtful citizens, who realize that the re- 
duction of a great naval establishment from a war to a peace footing is 
necessarily a long and costly process. They have faith in the competency 
of our naval administrators, and trust them to scrutinize with jealous 
care every item of expenditure, especially at a time of such acute financial 
stress aS we are now experiencing. It would, nevertheless, be distinctly 
comforting to have some official assurance that we are now pursuing a 
well-considered naval policy, framed to achieve the greatest possible meas- 
ure of security for the money that is being spent. To such an assurance 
the country is clearly entitled, the more so because certain things have 
been done since the war which are difficult to reconcile with a well-ordered 
plan of naval defense. 

A few examples may be cited. With regard to cruisers, Admiralty 
spokesmen have repeatedly stated that we possess scarcely any cruising 
ships fit for oceanic service. Practically all our existing vessels were de- 
signed for duty in the North Sea, and it is therefore necessary to build up 
a new fleet of ocean-going cruisers in view of the altered conditions of 
strategy consequent upon the removal of the North Sea menace. Now, 
since those new conditions must have been apparent immediately after the 
war, it seems rather odd that the Admiralty should have decided to com- 
plete a number of the small North Sea cruisers which were still under 
construction when the war ended. In all, seventeen unfinished ships were 
selected for completion, and of them only six were over 4,800 tons. No 
doubt several of the smaller vessels were so far advanced as to render their 
completion less expensive than scrapping, but others were less forward, 
and belonging as they did to a type which had become superfluous, it is 
strange that they were not cancelled forthwith. To the best of our knowl- 
edge, no official explanation of the decision to complete them has ever 
been vouchsafed. Another Admiralty measure open to criticism is the ex- 
penditure of large sums on reconditioning ships of negligible fighting value. 
We have particularly in mind the case of the Highflyer, which was paid 
off and sold within a vear of undergoing a most elaborate and costly refit; 
but there havé been other instances hardly less remarkable. Since the 
total cost of reconstructions and repairs carried out during the past six 
years must represent a formidable sum, it would be gratifying to learn on 
official authority that the outlay has been justified. A further question 
concerns the drastic clearance of destroyers which is now taking place. 
Our strength in this type is already far below the one-power standard and 
is still sinking. Twenty-seven new boats are projected under the five-year 
building scheme, but they cannot be ready until 1931. In the meantime, a 
great many boats built during the war are being transferred to the sale list, 











[32 U. S. Naval Institute Proceedings [| Jan. 


although the majority are understood to be sound in structure and ma- 
chinery, save that their boilers need re-tubing. Considering the unique 
value of the destroyer, not only in the late struggle, but in any conceivable 
naval war of the future, it does not seem wise to discard boats which for 
a moderate expenditure might be made effective for years to come. Nothing 
is more certain than that a vociferous demand for destroyers would be 
raised in the event of a future crisis. As matters now stand, barely enough 
boats could be provided for duty with the main fleets, to say nothing of the 
far larger number required for patrol, convoy, and anti-submarine service, 
It is to be hoped, therefore, that the reduction of the destroyer establish- 
ment will be checked until such time as new boats are ready to replace 
the least effective of the older craft. There is a marked disposition in 
official circles to take umbrage at lay criticism of naval policy, however 
objective and restrained such criticism may be. We are pointedly reminded 
that the navy dislikes publicity and may be trusted to conduct its affairs 
efficiently without interference or advice from nonprofessional sources, 
There would be nothing to say against this attitude if the naval men them- 
selves were unanimous in approving current naval policy. That, however, 
is not the case. Both in Parliament and in the press retired officers of 
distinction not infrequently criticize the Admiralty’s interpretation of war 
experience, and since several of the critics heid important commands in the 
war, their views naturally carry weight with the public. Nor do we forget 
that Earl Jellicoe, in his book on the grand fleet, blamed parliamentary in- 
difference for certain shortcomings which handicapped the navy during the 
war. Now Parliament is simply the mouthpiece of the nation, to whom 
therefore Earl Jellicoe’s complaint is really addressed. He mentions, inter 
alia, the vulnerability of our prewar battleships to torpedo attack, owing 
to their narrow beam, which was circumscribed by the dimensions of the 
docks then available. “As each successive type of dreadnought was de- 
signed,” he wrote, “our constructive staff was faced with the fact that if 
they went beyond a certain beam the number of docks available would be 
insufficient; and to obtain money with which to construct adequate docks 
was always a matter of difficulty. Docks make no appeal to the imagina- 
tion of the public and cost a great deal of money. . . . . It was one of 
the reasons which led to the German ships being much better equipped to 
withstand underwater attack than were our own.” This passage clearly 
implies that the public’s refusal to provide adequate docks was responsible 
for a grievous defect in our battleships. But if the Admiralty of that day 
ever demanded the building of larger docks, and found its demand rejected 
by Parliament, we have no recollection of the circumstance. What we do 
recall is the Admiralty’s lack of interest in the floating dock, which would 
have provided a comparatively cheap solution of the difficulty. Germany 
built several of these structures for her new battleships, and found them 
quite satisfactory. Earl Jellicoe deals also at great length with the German 
Fleet’s superiority in respect of armor protection, submarines, armor- 
piercing shell, torpedoes, mines, searchlights, and optical instruments. Of 
such matters the public could not possibly have had cognizance, the technical 
equipment of the fleet being solely the concern of Admiralty experts. 
Moreover, we are quite sure that lay criticism of defects in'naval matériel 
would have been received just as coldly before the war as it is today. 
What the public would like to take for granted is that our present naval 
administrators have not only thoroughly digested the technical lessons of 
the war and are applying them so far as funds permit, but that they are 
also displaying a keener insight into future requirements than their prede- 
cessors did in prewar days. Speaking generally, however, public confidence 
in the Admiralty remains unshaken, despite recent newspaper attacks, some 
of which, as Mr. Bridgeman protests, have gone beyond the limits of fair 











1920. 


critici 
every 
suppli 
Know 
site le 
provis 
ture 1 
vigor¢ 
embat 
ships 
that t 
consis 
spring 
betwe 
Duke: 
trainil 
they 
destre 
these 
have 
of the 
to ou 


Bulg 

Th 
the bi 
of in 
State: 
meth 
witho 
allege 
by pt 
battle 
great 
The | 
built 
give | 

Su 
be ol 
neces 
extre 
than 
to sa 
tage 
dead 
perio 
enem 
the r 
ing ¢ 
incre: 
the i 


“Lis 
TI 
Kno» 


sentit 


| Jan. 


and ma- 
> unique 
nceivable 
hich for 
Nothing 
vould be 
’ enough 
gz of the 
service, 
stablish- 
. replace 
sition in 
however 
‘eminded 
; affairs 
sources, 
n them- 
lowever, 
icers of 
of war 
s in the 
e forget 
tary in- 
ring the 
>» whom 
1S, inter 
, owing 
of the 
was de- 
that if 
ould be 
e docks 
magina- 
one of 
pped to 
clearly 
yonsible 
hat day 
“ejected 
we do 
would 
ermany 
d them 
yerman 
armor- 
s. Of 
chnical 
xperts. 
atériel 
y. 
t naval 
ons of 
ey are 
prede- 
fidence 
, some 
of fair 











1926] Professional Notes 133 
criticism. If the navy has ceased to be qur first line of defense against 
every form of direct attack, it yet remains the sole guardian of our food 
supplies and the principal means of preserving the integrity of the Empire. 
Knowing this, the country desires to see the navy maintained at the requi- 
site level of strength and efficiency, and will never begrudge the financial 
provision necessary for this purpose so long as the case for new expendi- 
ture is put before it fully and frankly. It has watched with approval the 
vigorous campaign of retrenchment upon which the Admiralty has lately 
embarked, and is only apprehensive lest it be carried too far by deleting 
ships which can ill be spared. It must be plain to every intelligent observer 
that the active fleet has already been reduced to the smallest dimensions 
consistent with safety. When the projcted reorganization takes effect next 
spring we shall have only twelve capital ships in full commission, divided 
between the Mediterranean and Atlantic commands. The four “Iron 
Dukes,” now in the Mediterranean, are to be brought home to form a 
training squadron for boys, and will thus be virtually in reserve, since 
they would not be available for war service at short notice. One of the 
destroyer flotillas of the Atlantic Fleet is also to be placed in reserve. With 
these measures the extreme limit of economy in material would appear to 
have been reached. Any further reduction must involve the abandonment 
of the one-power standard, the maintenance of which is absolutely essential 
io our interests and prestige throughout the world. 


Bulges and Gun Range 

The Naval and Military Record, 4 November, 1925.—The belief that 
the bulge protection adopted by the British Navy is, incidentally, a method 
of increasing gun elevation appears to be generally cherished in United 
States naval circles. Indeed, the view has been expressed that by this 
method the Admiralty has stolen a march upon the Washington Agreement, 
without in any way violating it. In point of fact, however, we fancy this 
alleged advantage is very much more apparent than real. The idea is that 
by pumping out one of her bulges and keeping the other full of water a 
battleship would take a list of several degrees, and to this extent get a 
greater elevation for her guns when trained upon the higher broadside. 
The bulge, however, is only a superstructure of comparatively light plating, 
built out from just below the waterline, and the angle of heel that it would 
give to a hull of the deadweight and beam of a battleship would be trifling. 

Such a method of increasing gun elevation, and, consequently, range, must 
be obviously an expedient restricted to limited tactical conditions. The 
necessity to so increase the range of artillery fire presupposes fighting at 
extreme effective distances when battle maneuvers take longer to develop 
than during close action. A ship inclined in this fashion would be bound 
to sacrifice something in mobility, and she could only exercise any advan- 
tage so long as she kept her target bearing within a very few points of 
dead abeam. That the capacity to outrange an adversary even for a short 
period might produce a decisive result is self-evident. In this event the 
enemy would promptly attempt one of two courses: he would try to open 
the range, in which case the listed ship would have to follow, thereby alter- 
ing course to an extent which would neutralize any advantage from the 
increased broadside elevation, or he would try to close it, thereby rendering 
the increased elevation unnecessary. 


“Listed” Broadsides 
The Naval and Military Record, 4 November, 1925.—Captain Dudley 


Knox, a retired officer of the United States Navy, whose work and friendly 
sentiments are appreciated in this country, has contributed to the Scientific 
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American some observations upon the advantage conterred by this increased 
angle of fire elevation by artificial listing. He states that as early as 1915 
the British were employing this method of lengthening the range against 
German positions on the Belgian coast. In the case of a static target the 
expedient would be excellent. He computes that our Royal Sovereigns and 
battle criusers can add about 5,000 yards to their normal range by being 
able to give a higher incline to their fifteen-inch guns through this means, 
and that the Queen Elizabeths when “bulged” will be able to do the same. 
He, therefore, shows that the average maximum range of the British battle 
fleet is 28,000 yards, as against 24,600 yards of the United States battle 
fleet. As our battleships have an advantage of 4 knots, and our battle 
cruisers of 10 knots over the United States capital ships he pictures an 
sasy tactical concentration which would inevitably mean an early and 
sweeping British victory. ; 

This is sound enough, theoretically. But at Jutland we had a corre- 
sponding advantage of range and an advantage (although not so marked) 
in mobility, and yet victory was denied to us. Our own view is that the 
advantage of any increase of range beyond 20,000 yards is not likely to 
prove anything like so great as may appear, on account of the limitations 
of visibility under average atmospheric conditions. The smoke screen is 
going to prove the great disability to long range gunnery in the next naval 
war, infinitely more so than during the last war. <A “disappearing vapor” 
has now been evolved into which a ship can vanish without a trace, so 
effectively does it blend with the atmosphere at a distance of several miles, 
High angle gun mountings are likely to prove of much more value in the 
delivery of plunging fire than in consequence of increasing the range. We 
are not denying that the farther a warship can throw her projectiles the 
more formidable she is. But the opportunities for exercising a superiority 
of broadside range (valueless in pursuing tactics) are not likely to be many 
in a fleet action, as Jutland and the Doggerbank proved. 


The Future of Submarines 


The Army, Navy, and Air Force Gazette, 21 November, 1925.—The sub- 
marine branch of the Royal Navy suffered last week its greatest disaster, so 
far as the loss of valuable life is concerned, when M-1 failed to return from 
an exercise dive off the Start Point and took down with her sixty-nine 
officers and men. The King and Queen were again among the very first to 
express their sympathy with the bereaved families in this sudden and 
grievous sorrow which has overtaken the navy and the nation, and the 
royal messages will have carried some degree of consolation to the re- 
cipients in their bitter loss. As in the case of K-5, the actual cause of the 
disaster is a complete mystery, and at the moment of writing a German 
firm, having special facilities in this connection, is affording welcome assist- 
ance in the endeavor to establish contact with the wreck and to ascertain 
information from it. For the value of their work in preventing a possible 
recurrence of the mishap, it is much to be hoped they will be successful. 

The revival of the proposal made at Washington four years ago to 
abolish all submarines is a natural sequel to so grievous a calamity. It is 
perhaps a pity that a proposition, desirous in itself, should appear to be 
the outcome of the loss of a British submarine, since the connection may 
raise doubts in certain foreign countries as to motives. But, if the whole 
problem can only be approached in a lofty and generous spirit at a con- 
ference of the powers, and a settlement reached, there can be no doubt 
that the world would benefit. It ought not to be beyond the realm of prac- 
tical politics to safeguard adequately the interests of the smaller powers, 
who regard underwater craft as their natural form of defense, while the 
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gain to the larger nations, not only by the abolition of their own subma- 
rines, but by the consequential scrapping of the enormous anti-submarine 
organization shown by the war to be necessary, would be very considerable. 

It is timely to recall that, if an international pact has any real value, the 
sting of the submarine, for commerce destruction purposes along the lines 
that the Germans used it, has already been drawn by the treaty signed at 
Washington on February 6, 1922, for the protection of the lives of neutrals 
and noncombatants at sea in time of war. Article I of that document pro- 
vides that a merchant vessel must not be attacked unless she refuses to 
submit to visit and search after warning, and must not be destroyed unless 
the crew and passengers have been placed in safety. It also says: 

“Belligerent submarines are not under any circumstances exempt from 
the universal rules above stated; and if a submarine cannot capture a mer- 
chant vessel in conformity with these rules the existing law of nations re- 
quires it to desist from attack and from seizure and to permit the merchant 
vessel to proceed unmolested.” 

This treaty is subscribed to by Britain, America, France, Italy, and 
Japan, but many other countries possess submarines. As a French delegate 
pointed out at the Washington Conference, 1t was an error to argue about 
submarine tonnage when the Conference did not include all the powers 
possessing them. 

In fairness to France, any consideration of the proposal to abolish sub- 
marines ought to take into account her point of view, not merely with 
respect to these craft, but to her naval defenses generally. It was the 
view of Admiral Favereau and other distinguished French naval officers 
that the last conference, behind its seeming humanity, marked a triumph of 
selfish interests. It did not make sufficient allowance for the decline ot 
French naval strength since 1914, amounting, according to M. Sarraut, the 
senior French delegate, to 75 per cent. France was the last power to ratify 
the treaty, and her parliament appears to have been won over largely be 
cause, as the Minister of Marine said at the time, the pact gave her 
“complete liberty in the construction of light vessels, torpedo boats, and 
submarines.” The international situation is admittedly improved now from 
what it was then, but there may have to be a good deal of diplomatic bar 
gaining before France surrenders any part of this “liberty.” The matte: 
would seem to be one, not so much for a naval conference, as for the 
League of Nations. If an embargo on submarines does become universal, 
few British naval officers would regret it 


JAPAN 
Japan’s Naval Pians; Fleet Still Growing 

By Hector C. Bywater, The Baltimore Sun, 3 November, 1925.—London, 
October 16.—Japan’s new naval program has yet to be officially announced, 
but, according to the latest advices here, it will be laid before the diet early 
in the next session. It has taken Admiral Takarabe, the navy minister, 
months of talking to win over the treasury officials, who were strongly op- 
posed to the building of additional warships until the national finances have 
been placed on a firmer basis. But the navy now seems to have gained its 
end, though the original building plan may have been curtailed. 

Admiral Takarabe demands as a minimum the following new vessels: 
four cruisers of 10,000 tons, four destroyers, six submarines, and certain 
auxiliary craft. The total cost is estimated at 158,000,000 yen (about 
$75,000,000), to extend over a period of five years. 

This is not in itself a very startling program, but taken in conjunction 
with the large amount of naval tonnage already on the stocks it affords 
fresh proof of Japan’s fixed resolve, not merely to maintain her relative 
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status at sea, but to improve it. The navy at present is responsible for 15 
per cent of her state expenditure, a far higher percentage than obtains jn 
any other country. 

Such losses as the navy suffered in the earthquake two years ago all 
have been made good. Except with regard to oil stocks there is a balance 
on the credit side. It has so often been asserted in the foreign press that 
Japan’s fighting power at sea was permanently crippled by the disaster 
that a statement officially made by the Tokio Navy- Department on October 
I, 1923, is worth recalling. 

“While the losses sustained are not inconsiderable,” this statement ran, 
“the authorities do not think that Japanese naval power has been weak- 
ened in consequence.” 

The few ships damaged have been repaired or replaced by others, the 
navy yards, docks, and buildings affected have been rebuilt on a later plan, 
and the opening of new wells in Saghalien has provided a further source 
of supply for the oil-fuel reserves which constitute the chief anxiety of 
Japanese strategists. 

The active fleet is now composed of two squadrons, organized as follows: 
first squadron, battleships Mutsu, Nagato, Hiuga, Yamashiro, mounting 
forty big guns of fourteen-inch and sixteen-inch caliber; three light crui- 
sers, one destroyer division, and one submarine flotilla; second squadron, 
battle cruisers Kongo, Kirtshima, Hiyet, mounting twenty-four fourteen- 
inch guns and having a speed of 27% knots; four fast cruisers, a destroyer 
division, and one submarine flotilla. 

The battleships Jse and Fuso, and the battle cruiser Haruna, though not 
listed in the active fleet, are fully manned, and would thus be available for 
sea duty at short notice. Two of these ships are believed to be undergoing 
reconstruction. 

The completion next year of the Kako and Furutaka will bring the 
cruiser force up to nineteen modern ships, leaving six more under construc- 
tion. Six eight-inch guns form the armament of the Kako type (four 
ships), while the Nachi class (four ships) will have nine of these weapons. 
Eight destroyers will be completed during the current fiscal year, leaving 
fifteen building or ordered. Including the latter, Japan has ninety-five de- 
stroyers of the first and second classes, with a reserve of twenty old boats 
for subsidiary purposes. 

Contrary to practice in the United States and Great Britain, where many 
destroyers are either in reserve or immobilized without crews at the navy 
yards, virtually all the effective Japanese boats are maintained in seagoing 
condition, even those of the second line being required to make periodical 
cruises at sea. This system is rendered possible by the ample reserves of 
man power in the Japanese Navy, the personnel of which, proportionate to 
ship tonnage, is the largest in the world 

In almost every other navy the personnel is the most expensive factor; 
in the Japanese Navy it is the cheapest, not because the officers and men 
are in any sense inferior, but because their pay and maintenance costs are 
far below the lowest western standard. And since it is men that fight, 
not ships, this circumstance gives the Japanese Navy a powerful asset that 
does not figure in tabular statements of its ships and guns. 

A survey of Japan’s building policy in the last four years apparently 
bears out the contention of her friends that her sea armaments are essen- 
tially defensive and could never under any circumstances be wielded for 
purposes of aggression. Everything depends, however, on the interpretation 
of these words. 

The Japanese Fleet is certainly not strong enough to cross the Pacific 
and wage war at a great distance from its home base. On the other hand, 
it is sufficiently powerful to exercise complete domination over the Far 
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Eastern seas, within which a good deal of foreign territory is situated. 
It could draw an almost impenetrable cordon around the Chinese coast line 
and might reckon with assurance on destroying the strongest hostile fleet 
which could be brought against it under present conditions. Japan’s navy 
may not be an instrument of aggression in the narrow meaning of the term, 
but it might prove a terrible menace to any power that ventured to challenge 
her policy in China. 

In the spring of 1922 the Tokio journals published details of a new 
scheme of national defense which the authorities were said to have adopted. 
An official démenti was issued later, but the Nichi Nichi repeated the story, 
as did the Yomiuri, the latter declaring that it was based on information 
from the highest sources. 

Briefly, the plan was that Japan, being unable to count on the help of 
allies, must be prepared to sustain the whole burden of a future war on her 
own shoulders. To do this it was imperative to make her communications 
with China absolutely safe, thus insuring a constant stream of food and 
raw material supplies from that country. Lines of defense were, therefore, 
to be established, behind which this essential traffic with the mainland could 
proceed unmolested. 

The first line was to extend from the Kurile islands, near Kamchatka, to 
Formosa, while the second would stretch from Japan to Korea, inclosing 
the Straits of Tsushima. On land the defensive line was to run from 
Hankow, across Shantung, Manchuria, and Siberia to Saghalien, roughly 
parallel with, but shorter than, the first line of sea defense. Such was the 
plan by which Japanese strategists proposed to make certain of receiving 
an uninterrupted supply of foodstuffs and munitions from the Asiatic main- 
land in time of war, thereby neutralizing the effect of a blockade. 

Japanese naval shipbuilding since 1921 has been of a nature that lends 
color to this theory and there is little room for doubt that the plan in 
question or something very much like it would be put into force if Japan 
found herself at war with a western power. 

UNITED STATES 
Fourteen-inch Railway Gun in Transcontinental Service Test 

The Military Engineer, November-December, 1925.—The largest piece 
of mobile ordnance produced in the United States since the World War 
began its transcontinental service test when the fourteen-inch railway gun, 
Model 1920, left the Aberdeen Proving Ground, October 19, en route to 
Fort McArthur, California. 

The test has been planned by the cooperation of the chief of engineers, 
the quartermaster corps, the coast artillery corps, the ordnance department, 
and the railway systems of the United States, and is being executed under 
the supervision of the chief of coast artillery. Major Harold E. Small, 
Fifty-second C. A., is in command of the convoy, assisted by Captain F. J. 
Fitzpatrick, Fifty-second C. A., Ordnance Machinist Edward E. Rosolie, 
Sergeant William Bryster, Battery D, Fifty-second C. A., and Corporal 
Glenn O’Donald, Battery D, Fifty-second C. A. 

From the proving ground to Chicago the gun is traveling via the Pennsyl- 
vania Railroad: from Chicago to Council Bluffs via the Chicago and North- 
western: from Omaha to Ogden via the Union Pacific System; from Ogden 
to Fort McArthur via the Southern Pacific. 

Railway guns came into general use during the World War and the de- 
signs of this particular gun and carriage began in 1919 and were completed 
in 1921. There is nothing unusual about the cannon itself, but the carriage 
represents a marked advance over the World War types. The unit has 
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been under test and modification at Aberdeen for over two years. The 
first phase of the service test is purely a transportation test, as the move- 
ment of a piece of ordnance with the weight and dimensions of this unit 
is a serious problem for the railroads. Mounted on four trucks with a 
total of fourteen axles, the complete length of gun and carriage is ninety- 
five feet four inches, height, fourteen feet, and width, ten feet. Yard 
facilities, bridges, especially covered bridges, tunnels and snow sheds have 
been given particular consideration in planning the transportation test. The 
speeds are to be those usually employed in the movement of freight traffic. 
A crew of 200 men will normally be required to serve a battery of two 
such guns in battle. The unit has self-contained electrical and compressed- 
air equipment to facilitate operation of the carriage. It is estimated that 
the gun can be placed in firing position with a traverse of 7 degrees under 
field conditions in less than two hours, and emplaced on a previously pre- 
pared concrete emplacement to permit traverse of 360 degrees in an hour. 





THE FourTEEN-INCH RAILWAY Mount LoweEreD TO TRAVELING PosItTIoN 


From the latest reports the gun is standing the test in a most satisfactory 
manner. 

In its trip across the continent this unusual piece of ordnance is passing 
through sections of the country where many of the people are unaccustomed 
to weapons of these dimensions. The large numbers of enquiries and the 
huge crowds which have visited the gun at its several stopping places thus 
far are indication of popular interest in this major item of the national 
defense. 

AVIATION 
Air Administration 

By Sir Herbert Russell, The Naval and Military Record, 4 November, 
1925.—A correspondent writes inquiring why I am “so unfriendly in my 
comments upon the Royal Air Force.” He is clearly under a misapprehen- 
sion. I have never, as far as I am aware, made any comments upon the 
Royal Air Force. I have made a good many comments upon the adminis- 
tration of the Royal Air Force. This is a distinction with a world of 
difference. 

A separate organization for the administration of the air arm of our 
fighting services was the outcome of war conditions. It was as fully justi- 
fied at the time as was the creation of a Ministry of Munitions. The army 
and the navy were so strenuously preoccupied with their normal functions 
by land and by sea that they were only too glad to be relieved of the arduous 
task of developing the new forces required in the air. There was no ques- 
tion of independent control in the war zones. The commanders-in-chief 
were supreme. The relation in which the newly-formed Air Ministry stood 
in their view was simply that of an organization of supply. They kept pace 
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with aircraft development; they watched the progress of the enemy in the 
same direction, and by their efforts they enabled us gradually to win back 
and to extend that supremacy in military aviation which we appeared to 
have lost when the Foker machine was in the ascendancy. 

The Great European War was or a scale such as we had never con- 
templated, and therefore it demanded efforts beyond anything we had ever 
visualized. The inevitable consequence was temporary organization and 
improvization. This all served its purpose very well. But with the passing 
of the abnormal cause for such measures the necessity also passed. The 
navy shed its vast auxiliary forces; the army disbanded its splendid citizen 
legions, and the colossal machinery for the maintenance and munitioning of 
these gradually disappeared. New weapons brought into being by the war 
were retained, such as the tank and the paravane, together with the neces- 
sary specialized personnel for employing them. But these were absorbed 
into the army and the navy as integral units. 

“Bolo House” from the first put up a bold resistance to the suggestion 
of abolition. The new Ministry of Air proclaimed that it had done much 
invaluable work during the war, which otherwise would not have been done 
at all, that it had justified its claim to a permanent existence in the scheme 
of national defense. In the flux of a return to peace conditions this attitude 
was not vigorously disputed. But gradually there was borne in upon the 
Admiralty and, in a lesser but perfectly definite degree, upon the war office 
that this separate administration of an arm which belonged as specifically 
to the navy and the army as does the submarine or the tank, was cumber- 
some, extravagant, and unnecessary. The long controversy between the 
Admiralty and the Air Ministry is a matter of general knowledge. We 
have heard less of the antagonism between the war office and the Air Min- 
istry because the conditions of cooperation are different. 

The Air Ministry realized that it had become a fifth wheel upon the 
coach, but it had made up its mind to fight for continued existence. So it 
began to usurp authority over civil aviation. It asserted that it was going 
to occupy the same position towards commercial aviation as the board of 
trade does towards seaborne trade. The postulation was a false one. The 
board of trade does not build ships, direct shipowners as to the routes their 
vessels must take, nor interfere with private enterprise in any way beyond 
endeavoring to foster trade and safeguard life. 

Commercial aviation is essentially a matter for private enterprise. If 
the airship is a profitable proposition for the carriage of passengers or 
freight, private enterprise would build her fast enough. But the airship is 
not a profitable proposition; private enterprise leaves her severely alone, 
and the Air Ministry exploits her so as to persuade the public that it is 
doing a national service. 

We are treated to a lot of talk about “imperial airways,” “linking the 
empire,” and so forth by this ministry which continues to cling to office 
so resolutely. But the simple fact remains that all this heroic terminology 
is mere eyewash to ‘side track perception of the fact that the Air Ministry 
is merely butting-in upon private enterprise. Is it really fostering commer- 
cial aviation? Let me quote from a United States professional service 
journal which lies before me as I write. I refrain from publishing the 
name because it is printed for private circulation amongst the American 
fighting forces: 

“The British aeronautical trade journals are full of criticisms of the 
technical staff of the Royal Air Force. It is pictured as a bureaucratic 
ogre, which sits on the throne, and through its know-it-all attitude hampers 
the development of aviation. The best evidence of this domination is the 
fact that few, if any, aviation records are held in Great Britain, while the 


development of new types of aircraft and new types of engines in Great 
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Britain has been slow. The friendly competition that exists between the 
army and the navy in this country (e.g., the United States) is the healthiest 
possible thing for the industry. A change in organization will result in 
confusion for some time. During this time development would be retarded 
and the history of the Royal Air Force indicates that it is resumed with 
difficulty.” 

Here we have an entirely independent verdict, clearly free from any un- 
friendly bias. So much then for the value of what the Air Ministry pro- 
fesses to be doing for the benefit of commercial aviation. Like every other 
form of state trading, in whatever guise, it is costly anl inefficient. The 
point is important, because whenever the argument is advanced that, as a 
military organization, the Air Ministry is redundant and unnecessary, we 
are invariably met by the rejoinder, “But see what it is doing for commer- 
cial flying!” 

The air force must always be a decentralized command, but decentraliza- 
tion means departmental, and not segregation. The fleet air arm is intended 
purely to fulfill the functions suggested by its name. It should be extended 
to a strength adequate to all its possible requirements, and placed under 
Admiralty administration, without any qualifications or restrictions what- 
ever. Why should it be necessary for a naval officer to be “lent” to the 
Royal Air Force in order to learn aviation? The obvious answer is simply 
to justify the existence of the Air Ministry. 

No better opportunity exists for a big and effective stroke of econ- 
omy than to return to the principle which existed before the Air Ministry 
was born. Then we had the naval air service and the flying corps. The 
one belonged absolutely to the navy and the other to the army. We had no 
air marshals and directors spending most of their leisure in long flying trips 
in machines of private design, to the efficiency of which their approbation 
can add nothing. The same sort of technical ability that can design a sub- 
marine or a tank can equally keep the navy and the army supplied with the 
latest and best types of flying craft. 

The efficiency of our flying men goes without saying. It was demon- 
strated to the world before the Air Ministry was thought of. I do not 
know to what extent the Air Ministry claims to have added to it. True, 
it is putting all the finest qualities of skill and endurance to a precarious 
test by persisting in dirigible construction. One unheeded effect of this 
quality of control is shown in the uneconomic distribution of our fighting 
forces. The war office garrisons certain places as it always has garrisoned 
them. The Air Ministry garrisons places as it thinks fit. The result is 
an unnecessary concentration in certain areas which would be obviated if 
the war office had unfettered control of an integral flying corps. Of course, 
the real solution to the whole problem lies in the creation of a coordinated 
supreme direction of all the fighting services. Some day this may come, 
and then we shall get the fullest value for our expenditure on national de- 
fense. Meanwhile, I make the optimistic Mr. Churchill a present of the 
suggestion that he should induce the cabinet to turn a very calculating eye 
upon the Air Ministry. 


The Attainment of High Speeds 


Aviation, 2 November, 1925——When the high speeds attained by the 
Curtiss racers were made public, scientists immediately commenced debating 
the question as to what shall be the ultimate maximum speed. How fast 
will man eventually travel? Two factors are involved in that question. 
One concerns the machine and the other its occupant. Many insist that 
there is no limit to the physical ability of the human being to withstand 
the strain of high speeds. They point to the fact that it is now known that 
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one can fall from the great heights without losing consciousness or showing 
any ill effect. Members ot the medical fraternity say frankly that they 
know very little about it because they have no precedent by which to set up 
formulas and tables of endurance under the stress of speed. Thus far man 
has been able to uese anything that he has made. 

Others maintain that there is a limit, and that when one is being hurled 
through space at 500 ft./sec.—the top speed made by the new racers during 
the trials—he is approaching the absolute limit of human endurance. They 
expressed the same opinion two years ago after the Pulitzer race at St. 
Louis. There, Lieutenant Williams, the winner, took his Navy-Curtiss 
racer around a triangular course, making four laps, or twelve turns, in a 
total distance of 124.27 miles, at an average speed of 243.8 mp.h. A few 
days later he won the world’s three-kilometer speed record at 266 m.p.h. 

Europeans made similar remarks about the limitations of our physical 
endurance last December when Bonnett recaptured the record for France, 
at 278 m.p.h. Yet the pilots themselves say that thus far they have not 
approached the limit of endurance. They admit that after passing the 250 
m.p.h. mark one notices the high speed more, yet it is not an unpleasant 
sensation, and the pilot is able to use all his faculties with the same skill, 
which characterizes good piloting with slower machines. Some of them 
have experienced a strange reaction on making sharp turns. The centrifugal 
force apparently exerted on the pilot is similar to that on the contents of 
a pail being swung rapidly in a circle. The explanation is that a sharp 
turn tends to drive the blood away from the pilot’s head because on the 
turn his head is nearest the center of the imaginary circle. Still, no pilot 
has yet completely lost consciousness and has been able to right the plane 
immediately and continue on at full speed approximately half as fast as 
the velocity of the earth itself: 

The airplane presents a deeper problem. The one thing that makes such 
high speeds possible is the internal combustion engine. Advanced knowledge 
in the chemistry of metals, final application of all known physical laws and 
facilities for making practical tests long before a human life is intrusted 
to a flying machine—are elements responsible for the progress made in 
speed. And speed must be derived from a compact and relatively light 
weight engine. 

When Glenn H. Curtiss won the first airplane contest—the Gordon Ben- 
nett Cup Race at Rheims, France, in August, 1909—his average speed was 
43 mph. It was generaly predicted then that with improved materials 
100 m.p.h. would be the ultimate speed. Today planes are making nearly 
thrice the speed predicted sixteen years ago. The engine has been the de- 
termining factor and an airplane is designed and built around its power 
plant. 

The early machines were powered with motors averaging fifteen or 
twenty pounds for each horsepower. The new Curtiss /-r400 engine which 
powers the new racers weighs 660 pounds and develops 619 h. p., or about 
1.1 pounds weight for each horsepower. It has been termed by impartial 
experts, a notable achievement in automotive engineering, for it is the 
lightest engine of that power yet developed. That is why the Curtiss racers 
are believed to be the fastest machines in existence. 

The metal propeller is another improvement incorporated in these high 
speed planes. It is of forged duralumin, and is probably the only type of 
propeller capable of surviving the strain due to the speeds of modern air 
racing. It is whirled at 2,500 r.p.m. Formerly the wood and glue propel- 
lers, making 1,200 revolutions, were considered remarkable for their effi- 
ciency, yet, while the new metal propeller is running at high speed, it is 
pulling the plane forward about ten feet with each revolution. 
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The propeller is one of the new things that makes possible such high 
speeds. It is the most efficient propelling screw designed for use in the air, 
having an efficiency of 89 per cent, while the average water screw is about 
40 per cent efficient. 

Several scientists attempting to determine the maximum speed at which 
planes will be able to fly have fixed upon 500 m.p.h. as the absolute limit, 
By calculating the weight necessary to hold the required engine power 
they say that to attain a speed of 480 m.p.h. a machine would have to be 
nearly all body, streamlined, and mostly engine, with wings so short that 
they would be only nine square feet in area—a winged projectile, in fact, 
with lateral fins. 

The design of the new Curtiss racer which incorporates an especially 
geared system of controls has done away with that sensitiveness which 
marked the older types and gave the pilot many nerve racking moments 
when his machine rocked sidewise and pitched up and down. In the new 
machine, if he desires, he may remove his hands from the controls during 
straight flight. 

All those qualities tend to relieve the pilot from much of the strain of 
flying, so that with faster speeds he is actually better protected, because 
the planes are better fitted for arduous work. Another factor that greatly 
assists the pilot in this trial of physical endurance, is the knowledge that 
even while traveling at terrific speed, he is comparatively safe. In former 
racers there was no provision made for his safety in case of accident, his 
form being fitted tightly into the narrow cockpit. Because of its maximum 
speed a racer cannot yet be built to land at less than 75 m.p.h., without 
considerable modification and, forced down with a dead engine, the pilot 
would have slight chance to land safely because of the scarcity of fields 
large and smooth enough to permit such high speed landings. 

In the new racer, however, the pilot’s cockpit also accommodates the 
parachute, which is strapped to the pilot’s back, and even in flying low he 
can use it in an emergency. Even in a race or speed contest in which he 
flies often as low at fifty feet, the speed of the new planes is such that if 
the engine should stop, the pilot can immediately pull back the control stick 
and zoom the plane up in the air, 1,500 feet or more. At this point he can 
pull a lever provided, which throws open the top of the cockpit thus per- 
mitting him to either jump out or to be thrown out clear of the machine 
before pulling the ring that opens the parachute. 


De La Cierva Autogiro Achieves More Success 


Aviation, 16 November, 1925.—As recently reported in these columns, 
successful trials were, on October 12, carried out on the la Cierva Auto- 
giro, at the Royal Aircraft establishment, Farnborough, England. The 
autogiro was invented by Senior Juan de la Cierva and since 1923 has 
been flown repeatedly and tested in both France and Spain as well as in 
England. 

Since its first conception, the design has undergone a few minor changes 
which have tended to improve the performance of the machine. 

The machine has a fuselage with engine and propeller like an ordinary 
airplane, but instead of being supported by wings there is a four-bladed 
wind vane mounted on a mast in front of the pilot. .The wind vane is 
not driven by the engine; instead it rotates freely under the impulsion of 
the air stream generated by the propeller and thus it supports the machine in 
the air. 

The autogiro is not a helicopter. In fact, the machine is based on prin- 
ciples entirely different from those followed in the construction of helicop- 
ters as well as of airplanes. A helicopter is sustained in flight by a lifting 
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propeller, which an engine causes to rotate in a horizontal plane and it 
“lifts off” vertically. In the autogiro, on the contrary, the big four- 
bladed propeller which is mounted on a vertical shaft fixed on the fuselage, 
is not actuated by any power plant, but instead, it is made to turn freely 
on its bearings. Consequently, this “screw” is actually a wind vane, which 
operates like the little propellers used to actuate the fuel pumps of aircrait 
engines, that is, it is the relative wind created by the forward motion of 
the airplane which causes it to rotate. 

On the autogiro, the big wind vane is mounted in ball bearings and is 
not controlled in any manner by the pilot. The blades of the vane are 
set at a fixed angle of incidence relative to the axis of rotation, but they 
are hinged to the bearing shaft in such a way that in flight they place 
themselves according to the resultant of their lift and centrifugal force. 

The mechanism, which is used to equalize the loadings between vanes, is 
nothing but a free hinge at the inner end of the spar of each vane. The 
hinge would permit the vanes to fold downward were they not supported 





The la Cierva Autogiro, which has recently been tested in 
England. In the photograph, the short struts attached to the 
lower longerons of the fuselage may be seen, upon close in- 
spection. These struts are fitted with ailerons for lateral 
control in flight. The characteristic Avro 594K type fuselage 
and undercarriage will be recognized. 


from above by wires and rubber shock absorbers. The vanes are perfectly 
free to fold upward. The angle of incidence of the blades is fixed, but 
incidence adjustment is secured automatically in virtue of the hinging of 
the vanes. If a pair of vanes are considered at the moment when their 
spans are fore and ait, their air speed is that due to rotation only. As the 
after of these vanes moves around and forward, its air speed is increased 
by the forward speed of the machine, and this tends to increase the lift 
on that vane. The result is that this vane folds upward which move- 
ment effectively decreases the incidence. The forward vane, as it moves 
round has its air speed decreased and, accordingly, falls, increasing the 
incidence. 

It is known from experiments that when a stationary propeller is ex- 
posed to an air current, the blades, being in position A (Fig. 1), have a 
resultant, R, which makes an angle with the propeller shaft. The re- 
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sultant P of the opposite blade (position B) has always a smaller angle 
than A or is negative. Therefore, a rotation is established by the pro- 
peller in the sense of the arrow. The speed of rotation will increase until 
the resultant of R and P is parallel to the axis of rotation of the pro. 
peller. The whole lifting body does not transmit to its shaft any torque 
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except the one produced by the friction of the bearings, which can be 
neglected, eliminating, therefore, the necessity of using two propellers. 
However, the resultant velocity of the blades relative to the air in posi- 
tion A is greater than in B and its lift will be greater also. Therefore, 
the total resultant of this propeller will not pass through its center and the 
whole system will tend to bank. This banking effect has been overcome 
in the autogiro by fixing the blades to the shaft by means of a hinge, 
which permits them to set themselves automatically in the resultant. posi- 


tion of the centrifugal force and the lift. 
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In this way, blade A will bank slightly, while blade B will remain 
horizontal and the total resultant of the lifting propeller will always pass 
through its center. 

The velocity of the blades relative to the air is much greater than the 
translational speed of the whole machine. The angle of attack is a function 
of the translational speed of the machine and the angle between its direc- 
tion of motion and the plane of rotation of the blades. This allows a much 
greater range of speeds and angles of flying to the whole machine, and 
will permit landings in very small places without horizontal motion. 

The autogiro weighs about 880 pounds empty and 1.100 pounds loaded. 
fhe horizontal speed attained is from 38 to 55 m.p.h. The rotational speed 
of the lifting vane is about 140 r.p.m. in horizontal flight. The descending 
speed in vertical landings is of about 6-10 feet per second. 


Evaporative Cooling and Exhaust Condensation with Aero Engines 

The Engineer, 6 November, 1925.—In view of the trouble usually taken 
to prevent the water in the cylinder jackets of a motor car engine from 
boiling, it is, at first sight, rather surprising that attempts have been, 
and are being, made to produce a satisfactory cooling system for aero 
engines in which the water is allowed to evaporate at atmospheric pressure 
and the steam formed is condensed and returned to the system. Actually, 
however, evaporative cooling offers some important advantages for air- 
craft engines, since, for example, the steam formed can be used for heating 
the passenger cabin and the pilot’s cockpit, and the surface of the aircraft 
itself can be used for dissipating the heat, thus obviating the need for a 
radiator and materially reducing the head resistance of the machine. 

The subject was considered in a paner read by Wing Commander T. R. 
Cave-Brown-Cave at a joint meeting of the Roval Aeronautical Society and 
the Institution of Automobile Engineers, held in the lecture theater of the 
Royal Society of Arts, on Tuesdav last. In this paper, the author pointed 
out that Mr. Ricardo had shown that the optimum temperature of an engine 
cylinder. with respect to thermal and mechanical efficiency, was inter- 
mediate between those reached in water-cooled and air-cooled engines, and 
also mentioned that Professor Gibson’s work indicated that when heat was 
being supplied at a definite rate to a vessel containing water, the temperature 
of the mental was lower when ebullition was taking place, than when the 
water was below the boiling point. The author, therefore, suggested that, 
provided a supply of water to all parts of the cylinder could be main- 
tained, no serious overheating was likely to result from the employment 
of evaporative cooling; it was probable, in fact. that the temperature of 
the hottest parts would he reduced, and that of the colder parts increased, 
with a resulting improvement in mechanical efficiency. 

When the design of the airship R-rzor, now being built by the Air 
Ministry, was being considered in 1924, it hecame evident that the only 
practicable method of heating the passenger accommodation was by means 
of steam which could, of course, have been supplied by an exhaust-heated 
boiler. Obviously, however, it would be a distinct advantage if the latter 
could be dispensed with, the steam required being obtained from the cylin- 
der jackets of the engines. To investigate the matter, experiments were, 
therefore, made on a 90-h.p. Rolls-Royce Hawk engine, arranged for 
evaporative cooling, a separator tank, with tangential inlet and outlet con- 
nections, being fitted in the cooling svstem, and a honeycomb radiator being 
connected “in shunt” across this tank to act as a condenser for the steam. 
No alterations to the jackets or the pump were made, and the outlets from 
the cylinders were unaltered, but the top water manifold was slightly in- 
creased in size. The results obtained on trial with this arrangement were 
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quite satisfactory, the power developed and the fuel consumption being 
the same as with the normal cooling system. A large single-cylinder unit 
with evaporative cooling, tried by Messrs. Beardmore, also has been ryp. 
ning regularly for some time without any loss of power or other defect 
attributable to the method of cooling. In the United States, the Rush. 
more system of evaporative cooling has been employed on numerous motor 
cars, one of the advantages claimed for the system being that the weight 
of the pump and the power absorbed by it are greatly reduced. This, of 
course, arises from the fact that the pump is not called upon to force a 
comparatively large volume of water through the small spaces of the 
honeycomb radiator, its duty being merely to return the condensate from 
the latter to the jackets after the manner of a boiler-feed pump. 

The design of steam and water separators, and of condensing radiators, 
was considered in the paper, since, although, as previously mentioned, 
one of the most important advantages of evaporative cooling is that radi- 
ators can be avoided, further experience is still needed in the practical 
operation of aero engines working on this system. The use of honeycomb) 
radiators as condensers for the steam has, therefore, been investigated, 
A rectangular radiator was first tried, but in this a large air pocket formed, 
extending over about 30 per cent of the center part of the face area, 
This was remedied by making a small hole through the metal in the center 
of the pocket to allow the air to escape, the whole area then becoming 
effective. It was evident, however, that the design should be such that 
the area across which the steam flows should be reduced as the volume 
of the steam decreases due to condensation, so as to keep the steam velocity 
approximately constant until condensation is complete. This could be done 
with a circular radiator, steam being supplied over the whole of the 
periphery and flowing radially inwards to a central outlet, but actually one 
of triangular form was tried with steam admitted at the base, from which 
the condensate was also drawn off. Satisfactory results were obtained from 
this condenser, the boundary between steam and air, which was always 
very sharply defined, rising and falling in accordance with the quantity of 
steam supplied, but remaining parallel with the base in all circumstances 

In addition to the advantages already pointed out, the author claims, 
tentatively and subject to confirmation by further experience, that an aero 
engine provided with evaporative cooling will warm up more quickly on 
starting and cool down less rapidly during a long glide. A steam radiator, 
he suggests, will probably be immune from freezing and, moreover, since 
the engine cannot be overcooled when throttled, radiator shutters would not 
be required. The system would also have advantages when flying at 
great altitudes, the full boiling temperature corresponding to the surround- 
ing air pressure being maintained; and another point in its favor is that 
the loss of water through a leak would be less. There thus appears to be 
ample reason for continuing the investigations. 

Turning now to the question of exhaust condensation, to which a part 
of Wing Commander Cave-Brown-Cave’s paper was devoted, it should 
first be explained that the object of this is to compensate for the loss of 
weight in an airship as the fuel is consumed, by recovering water produced 
by the combustion of the hydrogen in the fuel. An airship can, of course, 
fly with a considerable amount of positive or negative buoyancy, but can- 
not be safely landed or secured to a mooring mast unless in a state of 
equilibrium. The airship R-sor, above referred to, would consume some 
twenty-five tons of fuel oil in a flight from England to Egypt, and, to 
compensate for this loss of weight, would have to discharge about 823,000 
cub. ft. of hydrogen, costing approximately £600 in the course of the 
journey. There is thus a distinct incentive to avoid such a material loss. 
Now the combustion of one pound of hydrogen produces nine pounds of 
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water, so that as aviation petrol contains 15 per cent of hydrogen by 
weight, the water produced per pound amounts to 1.35 pounds ; the cor- 
responding figure tor fuel oil containing, say, 13 per cent of hydrogen, 1S 
1.17 pounds. The air used in the engine will also, of course, contain some 
moisture, the proportion depending upon the pressure, temperature, and 
relative humidity, and varying from practically zero to 10 per cent, or 
sometimes even to 20 per cent of the weight of the fuel. 

This water, as well as that produced by combustion, leaves the engine 
with the exhaust gases in the form of highly-superheated steam at a tem- 
perature of about 900 degrees C., and some of it can be recovered by 
cooling the gases and passing them through a separator. The water of 
saturation present in the cooled gas finally discharged is lost in any case, 
and the actual recovery depends very largely on the atmospheric conditions 
in which the airship is flying. It is shown in the paper, however, that 
by selecting the height at which to fly the pilot, in a given case, can vary 
the amount of water recovered from zero to 60 per cent of the weight of 
the fuel, and, in another case, from, say 70 per cent to 100 per cent of the 
fuel weight. Unfortunately, it appears that water recovery is usually a 
maximum just below an inversion of temperature in the atmosphere, where 
the air is frequently turbulent and flying conditions are generally unfavor- 
able: immediately above a temperature inversion, where flying conditions 
are favorable, the water recovery will be a minimum. Except for these def- 
inite maxima and minima near inversion, recovery will usually improve with 
increase of height, but it appears hardly likely that the water recovered 
in practice will be equal to the weight of the fuel burnt, even with highly 
efficient apparatus. The airship will thus gradually become light, and 
gas will have to be discharged. Thts gas, however, can be burnt in the 
engine, and if so utilized, will have the combined advantages of reducing 
the consumption of liquid fuel and increasing the amount of water re- 
covered. 

The author was unable to describe in detail the apparatus now being de- 
veloped for the purpose, although such a description would be of consider- 
able interest. The paper, however, included a useful curve showing the 
quantity of heat which must be abstracted from the exhaust from one 
pound of fuel oil burnt with 30 per cent of excess air to cool it to a given 
temperature, the water theoretically obtainable by cooling the gases to 
various temperatures, and the proportion of cooling area necessary for the 
purpose. Where it is desired to generate steam from the exhaust gases for 
various auxiliary purposes, a portion of the exhaust-duct must be water- 
cooled, but the arrangement has several disadvantages, of which the most 
important is the large cooling area required for the subsequent condensation 
of the steam. 

In conclusion, a reference was made to the results obtained with some 
early forms of water-recovery apparatus. Such apparatus, it appears, was 
fitted to rigid airship No. i as far back as 1910, this installation con- 
sisting of some 400 feet of thin metal piping led aft along the keel from 
the exhaust manifold, and then returned forward to the engine car where 
a water separator was fitted. The airship never flew, but in a trial carried 
out in the shed the water recovered amounted to 52 per cent of the weight 
of the fuel burnt. At Kingsnorth, in 1917, the exhaust gases from a 240 
h.p. engine were passed through a honeycomb radiator composed of one inch 
diameter tubes, ten inches in length, the gases traveling over the outer sur- 
faces of the tubes and the air from the propeller passing through the tubes. 
The recovery, in this case, was satisfactory so long as the tubes were clean, 
but was seriously reduced after about ten hours running. Subsequent ex- 
amination showed that there was practically no deposit on the hottest sur- 
faces, but toward the cooler parts dry powdery carbon and then slightly oily 
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carbon was deposited, while a slimy mixture of oil and water was found jp 5. St 
the area in which actual condensation had taken place. Obviously the ques. Ce 
tion of deposits, and possibly also that of corrosion, must be carefully cop. operatior 
sidered in designing water-recovery apparatus for practical purposes, but other ite 
the successful solution of the whole problem is evidently of considerable The 1 
importance in the development of airships for commercial transport. | As a me 
» funds a’ 
Work of the Bureau of Standards | field, as 
‘ 4 placed u 
By George K. Burgess, Director, Bureau of Standards, The Military concerne 
Engineer, November-December, 1925.—Modern warfare is a science just as upon the 
truly as physics, chemistry, or astronomy. In fact, it is hard to imagine experts 
what would be the condition of our military establishment without scientific | _ institutic 


and technical research. On the other hand, many notable developments in There 
science and industry have come about through investigations originally ai! 

a ‘ ; ; ay , 
undertaken for military reasons. In the earliest historic records, the mili- Weights 





tary man was an engineer; in fact, until comparatively recent times the | Electric! 
word “engineer” meant a military engineer. This close relationship between Heat an 
science and the military art has continued from the time of Cesar, with his Optics 
bridges and balliste, through John Ericsson with the “cheese box on a raft,” Chemist 
down to our own day. It was during the World War, however, that the Mechan: 
dependence of modern warfare on science was brought home most forcibly These 
to the mass of the people. divided © 
Modern military operations involve the use of so many different kinds } the wor 
of material and equipment that the present-day army or navy man must be This is j 
thoroughly familiar with a variety of subjects which would have stag- practice. 
gered his predecessor of one hundred years ago. Our Army and Navy | to a m 
employ almost every kind of material and device in common use, so that brought 
it is hard to name any line of research work which is not of interest to the just as | 
military branches of the government. However, certain lines of work are can coo] 
peculiarly military in their nature and, in describing to you some of the The | 
recent investigations of the Bureau of Standards and the place which the suburbs 
Bureau fills in our organization for the national defense, I shall confine building 
myself to these activities. of labor 
The Bureau of Standards was created by an act of Congress, March 3, ferent b 
1901. Ever since its establishment, the Bureau has acted as a research a semicc 
and testing laboratory for other branches of the national government. complete 
Even before the war, this work had brought it into close contact with the be founc 
War and Navy Departments and the Bureau, therefore, stood ready to | Thus, 
play its part in our military program when the war came. In fact, it was with an 
not found necessary to make any change whatever in our organization to | machine 
transfer it from a peace to a war basis. The Bureau's functions are the Clinical 
“development, construction, custody, and maintenance of reference and | designed 
working standards, and their intercomparison, improvement, and application | The per 
in science, engineering, industry, and commerce.” Standards are divided working 
into five classes, as follows: | Special 
1. Standards of Measurement and for 
Measurements of length, mass, time, heat, electricity, et cetera. , The 1 
2. Standard Constants |  countere 
The fixed relations between materials and energy, such as mechanical | laborato 
equivalents of heat, electricity, and gravitation, et cetera. perform 
3. Standards of Quality aS 30,00 
Mainly specifications for material, such as cement, steel, paint, rub- of the 
ber, paper, et cetera. is much 
4. Standards of Performance internal 
Specifications of operative efficiency of various types of machines can dra 

and mechanical devices. rapidly 
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5. Standards of Practice _ ; 

Codes and regulations for governing construction, installation, and 
operation of buildings, machines, electrical transmission lines, and many 
other items of a similar nature. 

The list gives some idea of the very broad field covered by the Bureau. 
As a matter of fact, the work which it undertakes is limited more by the 
funds available, and by the relative facilities of the Bureau in any given 
field, as compared with other research laboratories, than by any limitation 
placed upon its activities in the organic act. As far as the actual work is 
concerned, the organization is based not upon the class of standards, but 
upon the character of the work. This results in the grouping together of 
experts in similar lines, which is the most practical arrangement for an 
institution of this kind. 


There are eleven scientific and technical divisions, as follows: 
Weights and Measures Structural Engineering and Miscel 


Electricity laneous Materials 
Heat and Power Metallurgy 
Optics Ceramics 


Simplified Practice 


Chemistry npli : 
Juilding and Housing 


Mechanics and Sound 

These divisions, each of which covers a fairly large field, are further 
divided into sections, there being sixty of these sections. The section is 
the working unit which deals with some particular class of problems. 
This is a very convenient arrangement and has been found to work well in 
practice. It will be seen that it bears some resemblance on a small scale 
to a military organization. The resources of several sections can be 
brought to bear on the solution of a single complex problem when necessary, 
just as the infantry, artillery, and engineers, or the land and naval forces, 
can cooperate in reducing one of the enemy’s positions. 

The Bureau’s grounds occupy about forty-three acres in the northwest 
suburbs of Washington, and there are more than a dozen permanent 
buildings. Each building has been designed to house some particular kind 
of laboratory. Thus, very delicate measurements reqiure an entirely dif- 
ferent building from one in which manufacturing processes are studied on 
a semicommercial scale. The Bureau’s laboratory equipment is unusually 
complete, and probably includes a greater variety of apparatus than is to 
be found in any other institution in the United States. 

Thus, there are balances so accurate that two weights can be compared 
with an error of less than one part in one hundred million, and a testing 
machine capable of producing a crushing force of ten million pounds. 
Clinical thermometers are tested in special comparators, while, in a building 
designed for the purpose, temperatures occurring during a fire are recorded. 
The performance of airplane and automobile engines is determined under 
working conditions, and the heat from the planets has been measured. 
Special apparatus has been constructed for photographing bullets in flight, 
and for making pictures of the interior of a rifle barrel. 

The testing of aircraft engines under conditions comparable to those en- 
countered in actual service is surrounded with difficulties, and very few 
laboratories are in a position to conduct such tests. Airplanes do not 
perform their work at sea-level, but at altitudes which may be as great 
as 30,000 feet. At these heights above the earth’s surface, the condition 
of the atmosphere is entirely different from that at the ground. The air 
is much less dense and is also very cold. Since the horsepower which an 
internal combustion engine can deliver depends upon the weight of air it 
can draw into the cylinder on each suction stroke, the power falls off 
rapidly as the plane rises. The low temperature also affects the operation 
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of the carburetor and the lubricating and cooling systems. Therefore, jn 
order to carry out real performance tests of aircraft engines, a laboratory 
must be provided in which these conditions can be duplicated so far as 
possible. This has been accomplished at the Bureau by the construction of 
three “altitude chambers.” 

Each chamber consists of a small, concrete room in which the engine is 
mounted. When the doors are closed, the chamber is practically air-tight, 
The air from the chamber and the exhaust gas from the engine are fe. 
moved by a vacuum pump. The incoming air to the carburetor and the 
interior of the chamber are cooled by refrigerating coils. The power of the 
engine is absorbed and measured by an electric dvnamometer, placed outside 
the chamber and connected to the engine through a stuffing box. Suitable 
instruments record pressures and temperatures at all desired points, and all 
the controls are carried to a convenient station near the dynamometer. In 
this laboratory, it is possible to “fly” an engine up to any desired altitude 
without stepping outside the laboratory. 

Much of the early work on the Liberty motor, and the valuable research 
on fuels which brought about the agreement of the allied nations to use the 
grade of gasoline recommended by the Bureau, were carried out in the 
first altitude chamber. 

During the past year, considerable time was given to the development 
of an “approximate altitude test” for aviation engines, with the object of 
working out a test procedure which can be used where complete altitude 
testing equipment it not available. This work was undertaken for the 
bureau of aeronautics of the Navy Department, and a report has been made 
which it is believed will prove useful. 

The performance of the new Curtiss D-2 aircraft engine was studied 
at various altitudes from 5,000 to 25,0co feet, and at part and full load. 
Such work gives, in a comparatively short time, an accurate idea of the 
probable performance of an engine—something which might take months 
of ordinary service to bring out. 

Tests of this same engine under supercharging conditions have also been 
made—a comparatively easy thing to do with the Bureau’s equipment, but 
a difficult proposition in an ordinary laboratory. 

A special plant is installed for testing aircraft carburetors, and there is 
complete equipment for ordinary engine testing. Special apparatus has 
been constructed for determining automobile performance on the road, 
and for testing the durability of automobile brake linings and the power 
loss in the rear-axle assembly of motor trucks. In cooperation with the 
electrical division, a great deal of work has been done on spark plugs and 
ignition systems. 

The Bureau is provided with an unusually complete laboratory for test- 
ing internal combustion engines and appurtenances. This work has grown 
out of the investigations started early in 1917 on the performance of ait- 
plane engines, and equipment is now provided for testing not only all forms 
of aircraft engines, but also those used in motor cars and trucks. 

A great deal of attention is being given to the study of fuels for auto- 
mobiles, a problem which is growing in importance cach year. The 
Bureau has pointed out ways in which the efficiency of present-day auto- 
mobile engines can be improved and has determined the factors which 
limit the use of a less volatile fuel. All this work, although of general 
interest, is of particular value to the military departments, and both the 
Army and Navy, as well as the National Advisory Committee for Aero- 
nautics, have been most generous in their support of the Bureau’s research 
program. 

The work of the aeronautic instruments section was started during the 
war, and has been carried out almost entirely in cooperation with the War 
and Navy Departments, and the National Advisory Committee for Aero- 
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nautics. It is one of the most important military activities of the Bureau, 
and, as in the case of the engine testing, a great deal of special equipment 
has been designed for this work. Actual flight conditions can be duplicated 
in the laboratory, a matter of great importance because of the number of 
variables which affect instrument performance. In addition to the testing 
of existing instruments, many special ones have been designed and _ built 
for the Army and Navy. This work is carried out largely on funds pro- 
vided by these services. 

The most important aspect of the instrument development has been the 
design and construction of a number of special test instruments for studying 
the performance of heavier-than-air craft. A small gyroscope for use in a 
turn recorder, a small and highly sensitive galvanometer, and an electric 
resistance-type thermometer for measuring very low air temperatures, have 
been completed for the National Advisory Committee for Aeronautics. A 
camera sextant which can be used for obtaining photographic records of 
the sun’s altitude was developed for use on airships. This instrument 
photographs, on a strip of bromide paper, the sun’s image, the image of a 
bubble-level, and suitable reference scales. A small developing tank ac- 
companies the instrument and allows finished prints to be obtained within 
five minutes after making the exposure. An altigraph, compensated for 
air temperature, has been constructed, and indicates altitudes determined by 
pressure and temperature with an accuracy of one per cent. 

Fundamental theoretical and experimental researches have been con- 
ducted in connection with the design and improvement of aeronautic instru- 
ments. These various researches have four objects in view: (1) the sim- 
plification, improvement, and standardization of instrument mechanisms ; 
(2) the improvement of instrument pressure elements; (3) the obtaining 
of performance data for various types of pressure elements, bearings, and 
mechanisms, to be used for purposes of design and the dissemination of this 
information; and (4) the improvement of instruments and apparatus 
through fundamental research bearing on unsolved instrument problems. 

Some of the most interesting military work which the Bureau has carried 
out was described a short time ago in a paper published by the Bureau. 
This work consisted of photographing rifle bullets during flight. By means 
of an electric spark, an extremely intense illumination is secured for a very 
short interval of time, so short in fact that a perfectly sharp image of the 
projectile is secured on the plate. Not only the bullet, but the shape of the 
sound wave in the air, and the gas from the muzzle, are accurately re- 
corded. This method will be of great value in certain ballistic problems, 
and the pictures already secured have upset at least one theory concerning 
the relative velocities of the projectiles and the expanding gas. Heretofore, 
it has been thought that considerable speed was added to the bullet after it 
left the gun, due to the expansion of the burning gas near the muzzle. The 
photographs show that the bullet moves so much faster than the gas that it 
soon passes beyond it. This photographic method will prove useful in 
studying the “yaw” of projectiles, and in many other ways. 

‘Other work, also involving extremely rapid reactions, has dealt with the 
study of flame propagation in gases. This is a subject of great importance 
Mm connection with internal combustion engines. The procedure followed 
in this work has involved the firing of the gas within a soap bubble, which 
acts as a transparent, constant-pressure bomb. The progress of combustion 
is recorded photographically. 

For studying the behavior of aircraft models, wing sections, aerial bombs, 
and other devices which function in a wind stream, the Bureau has con- 
structed three wind tunnels. One of these was built during the war and is 
of octagonal cross section, fifty-four inches across. A wind speed of about 
eighty miles an hour can be obtained in this tunnel. The forces acting on 
the device under test are indicated by one of two balances, the first for 
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light and the second for heavy specimens. The second tunnel is circulg 
in section, thirty-six inches in diameter, and in it a wind velocity of on 
hundred eighty miles per hour can be maintained. The third and kg 
tunnel has a diameter of ten feet, so that very large models or full-sized 
sections can be tested in it. A velocity of about seventy-five miles per 
hour can be obtained in this tunnel. 





These wind tunnels form part of the equipment of the aerodynamic | 


physics section. During the past year, this section, in cooperation with the 
Ordnance Department of the Army, has been studying the design 9j 
stabilizing fins for aircraft bombs. A method of estimating the stability 
from a drawing of the bomb has been developed, and certain improvements 
in fin design, in the way of more efficient use of material, have been accom. 
plished. 

In cooperation with the National Advisory Committee for Aeronautics, 
studies have been carried out on turbulence in wind tunnels, with a view 
to eliminating the sources of differences in the results of measurements on 
the same model in different wind tunnels. These differences, although 
small for most forms, are in some cases large. 


—— 


— 
x 





PHOTOGRAPHS OF RIFLE BuLLET LEAVING THE MUZZLE oF THE GUN 

Right: The bullet has just emerged from the barrel. The sound wave 
and burning gas are plainly visible. Left: The bullet has outdistanced 
both sound wave and burning gas. Note that each particle of burning 
powder produces its own sound wave and wake. 

The work of the optics division has included a great many special in 
vestigations for the military branches of the government. Thus, camera 
and other lenses have been tested, and systems of secret signaling developed. 
Recently, a camera was designed for photographing the interior of rifle 


barrels, which is now being used with success to study the erosion of barrels | 


in service. Heretofore, it has been the practice to make a sulphur cast of 


the interior of the barrel, or to saw the barrel lengthwise in order to ex | 


amine the interior. Both these methods have serious disadvantages and, if 
the last-named is used, it is impossible to study the progress of erosion in 
a single barrel. 

The camera obviates the above difficulties. It consists of a periscope of 
unit magnification and small enough to enter the bore of a .30-caliber 
service rifle. The periscope projects an image of a small portion of the 
bore on a strip of motion picture film, and the barrel to be photographed is 
slowly drawn along the periscope, the film being moved at such a rate that 
there is no relative motion between the image and film. 
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Many tests of balloon fabrics, airplane dopes, glues, varnishes, et cetera, 
have been made by the chemistry division, Important work on hydrogen 
production and on the properties of helium has also been carried out. 
Special apparatus tor the analysis of gases was designated by the Bureau, 
and is now in use, 

The radio work is carried on in close cooperation with other branches 
of the government, particularly the Army and Navy, both of which main- 
tain laboratories in the Bureau’s radio building. 

During the past year, several investigations were completed for other 
government departments, mainly In connection with the use of direction- 
finders at frequencies higher than those hitherto employed. Preliminary 
experiments on direction measurement showed that large apparent direc- 
tional variations were experienced unless special shielding and grounding 
devices were perfected. As a result of the experiments, and using the ap- 
paratus developed, a special type of direction-finder for the frequency 
range, 3,000 to 7,500 kilocycles, was designed for the Signal Corps. A 
somewhat similar type of high frequency direction-finder was designed at 
the request of the Coast Guard. The problem in this case was to adapt the 
standard 2,100 kilocycle receiving set to direction-finding use. Through 
restriction to a single frequency, it was possible to make this direction-finder 
relatively simple and automatic in action. When given a trial, it was found 
possible to make calibrations and take accurate bearings. <A_ single-tube 
heterodyne unit was developed with a- view to adding such a simple unit 
to the ordinary 300-kilocycle direction-finder to adapt it to use on very 
high frequencies. 

A study was made in cooperation with the Navy Department on means 
for overcoming the technical difficulties in the use of direction-finders on 
naval vessels. While, heretofore, the extreme conditions present on such 
vessels have rendered the direction-finder less successful than on merchant 
ships, improvements that have recently been made indicate that the direction- 
finder will prove a valuable addition to naval equipment. A special type of 
direction-finder was also developed for the Navy Department for use in 
fire-control work. This is of more complicated type than the usual rotating 
coil direction-finder, and incorporates a number of convenient features. 

In connection with the development of a standard radio receiving tube 
for government use, life tests and measurements of various properties were 
made on a hundred tubes submitted by two manufacturers. Measurements 
were made of plate and filament factor, mutual conductance, and other 
properties. It was found that the most satisfactory criterion of receiving 
tubes is the mutual conductance at the end of 100 and 500 hours of life. 
Measurements in these and other tubes indicated that the factors which de- 
termine the useful life of a tube are the decrease in emission, increase in 
internal output resistance, and decrease in mutual conductance. 

The strength of fabricated structural members of aircraft has formed 
the subject of several investigations, most of which have been conducted 
by the engineering mechanics section of the mechanics and sound division. 
Some recently completed work indicated the possibility of increasing the 
strength of fabricated girders without adding to the weight. In all cases, 
failure of the member was determined by flexure of the channels and 
angles under axial load. 

In cooperation with the bureau of aeronautics, an investigation has been 
in progress on the relation between the shape of the channels and angles, 
the way their ends are fixed, and the critical loads at which they become 
unstable in flexure. For this work, short lengths of full-sized columns 
are employed, and the stresses are measured by a special strain-gauge ar- 
rangement. The problem of attaching the recording mechanism to the light 
structural members was a rather difficult one, but has been successfully 
worked out. 
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The necessary apparatus for making compressive tests of sheet-metal 
channels and angles was also constructed, so that it is possible to apply 
the load either axially or with any desired eccentricity. It is hoped that 
these investigations will lead to a better understanding of the factors 
which determine the strength of girders of this type. 

The Bureau published a paper describing its investigation of the stresses 
which caused deformation of the mooring spindle of the ill-fated Shenan- 
doah when the ship broke away during a severe storm on January 6, 1924, 
By measuring the amount of the bend and the force necessary to produce 
such a deflection, it was possible to state approximately the load to which 
the spindle has been subjected. As the result of this examination, it was 
found that the material from which the spindle was made was not defective. 

For many of the tests on airship girders and similar structures, the high- 
precision Emery testing-machine has been employed. Although this machine 
can exert a force of over 2,000,000 pounds in compression, it is so sensitive 
that a variation in load of one or two pounds ts easily recorded. This makes 
it particularly well-suited to investigations of this sort. 

This section also possesses the largest testing-machine in the world, a 
vertical compression machine operated hydraulically, which can exert a 
pressure of 10,000,000 pounds on a full-sized column or brick wall. Many 
smaller machines are also provided. 

Some interesting work also in progress in this section has for its object 
the determination of the strength of various types of rail joints. This 
required a special set-up, including a trip-hammer and anvil, the hammer 
striking the joint at regular intervals. This work is being carried out in 
cooperation with the American Electric Railway Association. 

In the metallurgical field, the Bureau has conducted many important 
military investigations, and has developed numerous improved materials and 
devices. 

In cooperation with other branches of the government, a great deal of 
time has been spent on the development of light aluminum alloys, and de- 
terminations of their properties. Special heat-treating processes have been 
studied, and the properties of steels investigated. Some valuable data have 
been secured on a process for making centrifugal steel castings, and on the 
corrosion of metals. 

Recently, a system of coating surfaces with metal by a spray process was 
perfected for the bureau of construction and repair of the Navy, and has 
created a great deal of interest. Working plants using this process were 
built in the Bureau’s shops, and are now in use. 

The research work in the metallurgical division often requires a study 
of actual mill processes, so the laboratory equipment includes a complete 
foundry, heat-treating plant, rolling mill, draw-bench, and forging press. 
The equipment for the microscopic study of metals is also unusually com- 
plete, and some valuable work has been done on the changes in the structure 
of metals produced by heating, stress, fatigue, et cetera. 

This same condition of duplicating actual manufacturing processes ap- 
plies to much of the work of the structural, engineering, and miscellaneous 
materials division. Thus, there is a small paper mill, a textile mill, a rubber- 
making plant, and a cement mill. The textile and cement sections of 
this division, in particular, have conducted many investigations of military 
importance, such as the use of cotton cloth as a covering for airplane 
wings, and the utilization of waste silk from powder bags. The cement 
inspection work in connection with the Wilson Dam, carried out by the 
Bureau for the War Department, is one of the most important jobs of this 
kind on which we have been engaged. During the war, some elaborate 
researches were undertaken on concrete ship construction, and the data 
secured, in addition to their value in the particular problem then under 
consideration, have proved of great interest in connection with ordinary 
structures. 
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Perhaps the most interesting development which took place at the 
Bureau, as a direct result of the war, was the establishment of the optical 
glass laboratory. Before the war, not one pound of optical glass was made 
in the United States. Our experts in lens-grinding were not excelled in 
any country, but every bit of glass with which they worked was imported. 

When the war started, the Bureau realized that there would be a serious 
shortage of glass, so work was at once started on the problem of making 
a good grade of optical glass in this country. But little was known of the 
technique of glass making, as the processes used had been kept secret by 
the foreign manufacturers. However, a satisfactory procedure was de- 
veloped so that, when the United States entered the war in 1917, the Bureau 
was able to make small lots of good optical glass and actually supplied 
12 per cent of the glass used. The data in the Bureau’s possession were 
turned over to American manufacturers and, as a result, there was no 





Metts oF OpticaAL GLAss WEIGHING 1,000 Pounps Eacu 


Glass as good as that produced in Europe can now be turned 
out by the Bureau of Standards 


serious shortage of glass from which to make our officers’ binoculars, range- 
finders, periscopes, et cetera. 

The ceramic division has continued its work in this field since the war, 
and is constantly carrying on experiments in making all kinds of optical 
glass. All the glass which is satisfactory is used to meet the government’s 
requirements, much of it going to the Navy Department. 

During the past year, a method was worked out for determining the 
density and index of refraction of glass from its composition, and some 
— were made at the Bureau on the casting of very large lens 

anks. 


One of the most important lines of work of the Bureau is in the 
preparation of standard specifications for government use. This work 
comes under the Federal Specifications Board, the ex-officio chairman of 
which is the director of the Bureau of Standards. Many of the Bureau’s 
staff serve on the committees of this board, and the necessary research work 
on which the specifications are based, is largely carried out in the Bureau’s 
laboratories 
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About a month ago, work was completed on the National Directory of 
Commodity Specifications, a book listing every specification available (more 
than 27,000) for over 6,000 articles in common use. What this book will 
mean to state and national government purchasing agents, and to private 
firms, is hard to overestimate. 

As I stated earlier in this article, it is difficult to say what part of our 
work is not of interest to military men, but it is believed that the aboye 
descriptions will give a reasonably good idea of the variety and importance 
of the Bureau’s military work. Many lines of research have necessarily 
not been touched upon. 

In closing, it may be of interest to describe the means employed by the 
Bureau for getting its results before the public, so that its work will be 
of real value to the country. The results of tests are, of course, reported 
to those for whom the tests are made. A large part of this work js 
carried out for the government departments, though the Bureau conducts 
some tests for private firms and individuals under certain conditions, 

Results of investigations are made available in technical journals and in 
publications issued by the Bureau. The publications of the Bureau are 
grouped in the following series: 


Technologic Papers Scientific Papers 
Circulars Limitation of Variety Recommenda- 
Handbooks tions 
Simplified Practice Recommenda- Building and Housing 
tions Miscellaneous 


Those interested in learning more about the military activities of the 
Bureau during the war will find this subject treated at considerable length 
in The War Work of the Bureau of Standards, Miscellaneous Publication 
No. 46. 

Cards listing new publications are sent to anyone desiring this informa- 
tion, about once a month. The Scientific Technologic Papers may be se- 
cured on a subscription basis from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, D.C., at $1.25 per volume. Individual 
copies of other papers must be bought from the above office. 

The Bureau also sends out each month a small printed magazine known 
as the Technical News Bulletin, which describes the progress of work in 
the laboratories, and lists new publications. It also can be secured from 
the Superintendent of Documents, Government Printing Office, at twenty- 
five cents per year. 


The Training of Engineers 


The Engineer, 6 November, 1925.—The personal opinions of men who 
have attained eminence by years of devotion to their profession are not in- 
frequently more instructive and illuminating than the views that they ex- 
press from official chairs. Great offices almost invariably involve a measure 
of restraint; for the holder of them has ever to beware lest, in his public 
acts, he may saddle his office with sentiments that are his own, and are not 
necessarily held by those who share responsibility with him. It was for 
this reason that Sir William Ellis, in the admirable presidential address 
which he delivered to the Institution of Civil Engineers on Tuesday last, 
was careful to say that the opinions that he holds upon the training ot 
engineers are purely personal. Yet, we venture to say, there are today more 
people who hold similar views than there were a score of years ago, and, 
heterodox as his beliefs may appear to some, there are many who are Con- 
vinced of their substantial truth, and feel that the system of education and 
training of engineers which has gradually grown up during the past twenty 
or thirty years, is failing to produce the class of men which our great 
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industries need. It is, unfortunately, common knowledge that men of char 
acter and personality are hard to find, and while it is difficult where many 
causes are at work to attribute the defect to any one in particular, there 
can, we are convinced, be no reasonable doubt that education and training 
must bear a large portion of the blame. ; 

Sir William Ellis, as his words upon this subject, which we reprint on 
another page, show, is still a firm believer in a sound literary and classical 
education. To that opinion we ourselves also adhere. The foundation of 
character is a liberal education. That kind of education was sacrified years 
ago in the vain effort to replace what appeared to be valueless by something 
which appeared to be useful. We are beginning to see our mistake. The 
“modern side” is proving less capable of turning out the men that the 
world needs than the old “classical side.” The objective of the former, is 
not attained because the formation of character is not included in utilitarian 
education. We are, indeed, educating, but we are not cultivating; that is 
the outstanding weakness of the existing system. How it is to be removed 
is a question of extreme difficulty, but Sir William Ellis’ very novel sug- 
gestion, that studentship of the Institution of Civil Engineers should be 
open to those who can show that they have had a good general education 
and without any reference to scientific and technical education or training, 
shows that an industrial engineer of great experience sees that early de- 
votion to utilitarian studies is not having the desired results. No one, least 
of all Sir William, supposes for a moment that the education which is 
given by the classical side of elementary and public schools will be fruitful 
if it comes to a sudden end when the schoolboy joins the institution, and 
begins technical work in college, shop, or field. It must be continued by his 
own efforts; but a sound foundation is essential, and it could be given in 
schools. Perhaps it is desirable to say that a classical education does not 
necessarily mean years of study of dead languages. While some knowledge 
of Latin and Greek is very desirable, there is fortunately ample material 
for very liberal cultivation in living languages, and, we are proud to say, 
as much in our own tongue as in any other. But Sir William goes further 
even than wishing to admit boys as students of the Institution without any 
test of scientific knowledge. He would like to see them in the shops, for 
a time at least, 4mmediately after they leave the public school. The reasons 
that he gives for that desire deserve every attention. It cannot be too often 
insisted that the engineer is made in the works and not in the college, and 
an early familiarity with the works, and not less with the workmen, is 
extremely valuable. There are good reasons for believing that the old 
apprenticeship system under a good master was unequalled as a method of 
training, and we sympathize completely with Sir William in his wish that it 
could be restored. Here we may mention a remark which he interpolated 
into his address. He said that with all the young men whose cases he had to 
consider year by year—we presume in his office as a member of the 
Cambridge University Appointments Board, as well as in his private 
capacity—he found it ten times easier to place, as apprentices in works, boys 
straight from school than young men who had spent several years at a 
technical college, and who, we may assume, had reached an age of at least 
two or three and twenty. As he himself pointed out, that course is gener- 
ally defeated by expediency, for it is much easier both for students and 
teachers if education is continuous from the elementary school to the tech- 
nical college than if it is broken even by a year of workshop training. Yet 
it must be remembered that our object is ever to turn out the right type of 
man, and we must not give too much consideration, either to the convenience 
of the college or the convenience of the student, if they are inimical to that 
object. The Scottish plan—the “thick sandwich’—has, as we know, very 
desirable features, and even at the risk of provoking a revolution in our 
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educational system, some such method must be adopted if industry holds 
it to be needful. : ; 

It is impossible in face of the remarks that are nowadays made so fre. 
quently by eminent employers not to feel that something is lacking in our 
present system of educating and training engineers. Onlv a few weeks ago 
Sir Felix Pole said “every-one who occupied the post of general manager 
of a railway was constantly looking around for good men, and experiencing 
a difficulty in finding them. He believed there were plenty of good men in 
the railway service, but that in recent years there had been less individual 
initiative than in the past.” We have spoken to many employers on this 
question and find that the greater number of them make the same complaint, 
It is a very severe indictment of our present methods, for we are all agreed 
that it is but of little profit to turn out good scientists and good technicians 
if we do not turn out men as well. We know that the conditions are very 
different from what they were in years past. It is impossible for any man to 
slog his way up by sheer grit, as Stephenson or Westinghouse or some men 
still living did. Greater knowledge is required, but it is a deplorable thing 
if in exchange for that knowledge our young engineers have to surrender 
those qualities of personal initiative which in the past led men to surprising 
successes. We cannot leave things as they are; we cannot have it said with 
increasing frequency that men of character become yearly more difficult to 
find. Since we will not admit that the British race is different from what 
it was, we must turn our attention to our method of cultivating engineers 
and endeavoring to find some means of improving it. 


Thermodynamic and Practical Features of Pulverized Coal Firing* 

Power, 10 November, 1925.—The burning of a combustible may be a 
surface or a volume reaction. For solid and liquid combustibles under 
normal pressure conditions, it is always a surface reaction and takes a quite 
definite time, which depends upen the area of the active surface. 

The burning of gases and vapors may be a surface as well as a volume 
reaction. In the former the bulk of the gas, or vapor, comes in contact with 
the air only on the surface dividing the bulks, as, for instance, in bunsen 
burners. But it can become a volume reaction when the gas and the air 
were mixed beforehand and brought up to a sufficient pressure and tempera- 
ture. In the second case the reaction starts in every point of the mixture, 
the velocity of reaction becomes indefinite and the combustion is an 
explosion. 

With a uniform distribution of coal dust in air, the distance between 
adjacent particles must be eighteen times the size of the corresponding mesh. 
For instance, for particles fitting a 4,000 sieve (32,200 mesh per square 
inch) the theoretical distance is 0.07 inch. The ratio of volumes occupied 
by air and coal is 7,156; thus the coal takes only 0.014 per cent of the space 
as the distance between the particles are measurable, the combustion must be 
a surface reaction proceeding in a measureable time. 

It follows, therefore, that with this ratio of volumes, an explosion of 
coal dust is impossible. But when the ratio of volumes changes to such an 
extent that it corresponds to the ratio of a gas and air volume in an ex- 
plosive mixture, then an explosion of coal dust may occur. One volume of 
methane explodes with nineteen volumes of air. [or an explosion of coal 
dust the combustion air must be compressed to the same ratio. With 
adiabatic compression the pressure required is 

— = 1.40 
7150 
19 
= 5,000 atm. = 74,000 Ib. per sq.in. 


*Abstract of translation by N. C. Artsayooloff from Braunkohle, June 
£3, 1925. 
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Such pressures are productive by explosions themselves, and even greater 
pressures are found in the explosion waves., An explosion of coal dust. in 
air is possible when the dust is uniformly spread and an initial explosion 
occurs producing in waves the needed compression, but maintenance of the 
latter is possible only with a volume reaction. Therefore, the conditions 
necessary for an explosion are: 

1. Uniform and suspension of fine dust in the air. 

2. An explosion wave with pressure of the required order set by an 
initial explosion. 

We thus see the impossibility of spontaneous explosion of gas-freed coal 
dust, or when the volatile matter is already burned out. The fact that ex- 
plosions are unknown with coals having meager dust confirms this viewpoint. 

The ignition temperature of the solid part is lower than that of the 
volatile matter, but, on the other side, ignition of coal with low gas content 
is much more difficult and requires higher temperatures than those for coals 
with a higher percentage of volatile matter. Fortunately, this has no 
practical importance because the furnace temperature is well above the 
ignition point of the most difficult combustible. Nevertheless, it is interest- 
ing because of its probable influence on the possibility of an explosion during 
milling operations. 

In pulverized coal firing one must in addition take into account the 
velocity of feed and the degree of turbulence in the furnace. 

Of all factors affecting the ignition temperature the conditions for heat 
absorption and the heat of reaction are the most important. The gases are 
diathermic and, being transparent to radiation, the temperature is raised by 
close contact with warmer bodies as well as by convection and compression 
of the heat of reaction. For quick heating the area of contact surface is, 
therefore, of paramount importance. The radiant heat of an ignition source 
which has a smali area (an electric spark, for instance) passes freely 
through the gas and most of it is absorbed by the colder solid bodies around. 
Unless this heat is quickly transferred to the gas by convection from solid 
bodies, it is lost to the process of heating the gaseous system. Thus if it is 
desired to maintain the action of an igniting source, one must help the re- 
action by a corresponding increase of temperature in the surrounding gas. 
This is possible when the ignition source is surrounded by warmer solid 
bodies or by ignition sources of greater surface. Such is the catalytic effect 
of the walls, without which the ignition temperature is higher. 

If solid particles of high absorptive power are suspended in the gas, they 
take in the radiant heat from ignition, are heated and begin to transfer the 
heat to the surrounding gas by convection. Such suspended particles act for 
the gas as a heat-transferring medium. In this action the particles receive 
the heat by absorbing heat rays and transfer the heat by convection, multi- 
plying thus the effect of a single small ignition source. Naturally, the 
amount of this heat-transferring dust must not be great enough to reduce 
(by its own heating) to an insignificant degree the total increase of tempera- 
ture and create too much heat dispersion. 

Methane in which a little coal dust is admixgd is known to ignite much 


easier than in a dustless state. Also explosions of methane in mines are 
hindered by the stone dust. Explosions of coal dust rich in ash are 
impossible. 


When heating of suspended coal dust is started by an ignition source, 
then at a certain moment the whole mass of dust becomes ignited, the solid 
part of it first, followed by the volatile matter. But when the burning is 
once started, it can maintain itself by a volume reaction of the gases much 
better than by ignition process of solid particles, because the latter is a 
surface reaction that requires much greater time. Every combustion process 
to be self-sustaining must develop such heat that radiation and useful work 





160 U. S. Naval Institute Proceedings [ Jan. 


could not lower the temperature below the ignition point. The burning coal 
dust has such a great radiating surface that it is pretty near to being ex- 
tinguished were it not for the volume reaction of surrounding gas which 
comes to help with its concentration of heat energy. The coal dust blown 
into a heated furnace distills right away, and a suspension of gas-free dust 
in a combustible gaseous mixture results. Owing to their greater absorp- 
tion power the solid particles of coal are ignited first, but they burn slowly, 
Meantime the volatile matter heated up by solid particles is ignited later. 
but in the volume reaction following it is burned much more quickly. 

Starting a pulverized coal furnace, when it is not quite hot, we see first 
the sparks of burning fixed carbon in a dark mass of unburned gas, then 
the gas ignites in a series of puffs, and when the walls of the furnace are 
hot enough, the ignition of fixed carbon and volatile matter takes place in 
such rapid succession that they cannot be observed separately. 

With fine milling the disposition of ash in a particle of coal becomes 
seems to be closed. Even if we overheat the mill and set an initial explosion, 
still there is the great mass of coal dust which will act as a heat-dispersion 
medium and ignition of the whole mass is thus impossible. 

Combustion must develom an amount of heat at a rate sufficient to make 
up the outlet, otherwise the system will cool down and combustion cease. 
A high ash content will decrease the active surface and increase the combus- 
tion time. Combustion temperature goes down, and in certain circumstances 
of ignition the burning cannot be maintained. This fact is, of course, well 
known with coals of high ash content, especially when the ash of low 
melting point binds the combustible into a sticky mass. 

With fine milling the disposition of ash in a particle of coal becomes 
irregular, and the dust will contain particles of purer coal and_ neutral 
particles of ash. The effect of finer milling is more noticeable in coals 
richer in ash, because in this case larger independent ash particles may be 
liberated. By sufficient milling coal rich in ash may be burned as quickly 
as purer coals. Experiment has shown that even 50 per cent ash coal may 
be brought up by milling to a state where ash influence on combustion time 
is negligible. 

The complete disposal of ash in the furnace is impossible, but with a right 
area of flues and gas velocities one can draw the flying particles of ash, 
which did not come to rest in the furnace, through the working part of the 
installation. The finer the milling and the stronger the draft, the greater 
amount of ash of the flying kind. 

Where a special disposal of ash is required, one can make a difference 
between the combustion chamber (furnace) and the ignition chamber. The 
latter has to provide the ignition temperature only for a short time while 
the working chamber must maintain it all the time. Thus in an ignition 
chamber one can allow accumulation of ash, which is not permissible in the 
working chamber. This system of firing is very rare, because it is seldom 
that the matter which is worked upon in the furnace does not allow 
deposits of ash; mostly, it is the consideration of the extremely strong 
insulating properties of flying ash which forces the adoption of a separate 
combustion chamber. 

The furnace construction thus becomes the main question of the whole 
problem of pulverized coal firing. A great many of the earlier installations 
were destroyed after a short working time. An attempt was made to 
explain the furnace deterioration by a chemical and abrasive action between 
the molten slag and the refractory material at high temperature, the latter 
resulting from low excess air. But this explanation requires an explanation 
of abrasive action, which is again a deterioration. 

A. research made by the author has shown that this abrasive action occurs 
only when the burning flame comes into close contact with furnace walls, 
when the stream of burning coal dust strikes the walls or grazes them 
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lengthwise. It happens also when there is an excess pressure in the furnace 
which presses the flame in the cracks and seams. If a suction is maintained 
in the furnace (of such size that the flame burns without touching the walls) 
the abrasive action does not occur even at the highest temperatures. So if 
a furnace draws air through seams and little cracks, it will make itself a 
natural protection. One must have care that molten slag does not stay in. 


REQUIREMENTS To BE Mer By FURNACE 

Thus a pulverized coal furnace must fulfill the following five re- 
quirements : 

1. The coal dust during combustion must be in suspension and motion. 

2. The coal dust must burn out completely in the furnace (combustion 
chamber ). 

3. The flame must come nowhere in contact with brickwork. 

4. A steady suction draft in the furnace must be maintained. 

5. The temperature of the inner surface of the walls must not rise 
above the point of softening for the refractory. 


The requirements I, 2, and 3, taken together, mean that coal dust of 
certain combustion time must have a free path to burn completely. Length 
and direction of this path must correspond to the combustion time of the 
biggest particles of coal dust. 

If dust is of a size fitting the 2,500 sieve, which corresponds to combustion 
time between one and five tenths and two tenths. seconds, the free way for 
flame must be about fifteen feet for an entrance velocity of ten feet per 
second. If the dust is blown through a single burner with a velocity of 
ninety-eight feet per second and the mean velocity of flame is thirty-three 
feet per second, the flame will be about forty-nine feet long, which the 
furnace, of course, cannot give, and in this case the combustion will go into 
the working chamber and all the drawbacks of deposited soot will be 
experienced, the flame may deposit some of the unburned coal dust in the 
furnace, and, worst of all, acting on the brickwork as a blowtorch, it will 
not give a chance to any refractory material. 

One can combine the preheating of air cooling of furnace walls in three 
ways: 

1. The air may be admitted between the double walls and drawn into 
the furnace by the negative pressure in the latter. 

2. The air may be drawn from the space between the walls by a fan and 
discharged through the burners or right into the furnace. 

3. The air may be blown through the space between the walls by a blower 
and discharged through burners or right into the furnace. 

The first way is possible when the furnace is always below maximum 
load and a steady draft is maintained. Much depends on careful manipula- 
tion of furnace doors and air registers. If an overload happens, the hot 
gas is pressed into space between the walls, making a hot insulation instead 
of cooling. Fast deterioration of the furnace generally follows. 

The second way of preheating air is not practical, because with lowered 
air pressure between the walls much hot combustion gas will be sucked in 
through unavoidable cracks and general air permeability of hot brickwork. 
In order to maintain the cooling of walls, the pressure in the furnace must 
be lowered, which involves a reduction in the furnace load, otherwise the 
suction of hot gas into space between the walls will create a hot gas insula- 
tion followed by a rapid deterioration. 

The third way of air circulation is, therefore, the best. One must provide 
a uniform flow of air between the walls and spread cooling effect evenly on 
all outer surfaces of the furnace. Of course, a thermal gain is obtained with 
preheating, but deducting power necessary for the blower expressed in 
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thermal units, it will be found that the gain is insignificant compared with 
the performance of a simple furnace with natural cooling. 

Where the working and combustion chambers are in one, the heat transfer 
by radiation and contact is taking place simultaneously. Where there are 
separate combustion and working chambers, the latter receives the heat by 
radiation first and then the hot gas comes from the combustion chamber 
after doing its share of destructive work. So we get a rule: 

The radiation is independent of the distance; therefore the direct length- 
wise separation of combustion and working chambers does not matter, 

Oiten pulverized coal furnaces are compared with regenerative furnaces 
in which the initial temperatures are almost as high as with pulverized coal 
fire, but nobody dreams to reduce the temperature by admission of excess 
air, even though by strong preheating and good combustion one strives to 
increase the temperature. In spite of this such furnaces last longer than 
pulverized coal furnaces. An attempt was made to explain this fact by a 
combined action on brickwork of slag and high temperature, but by main- 
taining proper pressure in the furnace one can stop the slag from coming 
in contact with the brickwork. On the other hand, one does not put in 
regenerative furnaces a refractory that would not stand high initial tempera- 
.ures any prolonged time. 

The cause of this different behavior may be found in the actual tempera- 
ture of the walls. In gas fired regenerative furnaces, in spite of high initial 
temperature, the temperature of matter worked upon and of the walls is 
much lower; lower, in fact, than the practical limit that the refractory 
stands easily. In many pulverized coal furnaces with the same initial 
temperatures, the mean temperatures pass the stability limit for the brick- 
work. 
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The Crankless Engine 

The Engineer, 6 November, 1925.—The accompanying engraving—Fig. 
15—shows a Michell crankless engine installed in a chasis of orthodox type, 
and will convey an idea of the economy in space which is possible with these 
ingenious power units. The crankless engine—Crankless Engines Ltd., 20, 
Grosvenor Gardens—operates on the swash-plate principle, but without the 
high internal friction which nullified the efforts of earlier experiments with 
this type of mechanism. Michell’s engines owes its practicability to the 
principle applied in his thrust block, and its comparatively light friction is 
due to the pads which enable heavy loads to be carried on a small area. 

The extreme compactness of an eight-cylinder engine of this type is due 
to the arrangement of the cylinders in pairs, horizontally opposed, and 
parallel with the main driven shaft, about which they are grouped sym- 
metrically. Such an arrangement cannot fail to commend itself to con 
sideration, particularly to aircraft designers; for the area normal to the 
direction of motion need be little more than the surface of four cylinder 
heads in the case of an eight-cylinder engine. The dimensions of the engine 
exhibited at Olympia in sectionalized form are:—Bore, 3.31 inches; stroke, 
3.51 inches; and capacity, 3968 cubic centimeters. The R.A.C. rating is 
35.1 h.p. 

The simple harmonic motion of the engine enables the designer to obtain 
a practically perfect balance between the mass of the swash plate and the 
masses of the reciprocating parts. Secondary forces and torques, such as 
introduce complicated problems in the crank and connecting-rod engines, are 
eliminated. The principles of this crankless petrol engine are also applicable 
to compressors and steam engines. 


Gripsholm Arrives on Maiden Voyage 


The New York Times, 1 December, 1925.—(Note: The Gripsholm is 
engined with double-acting four-cycle Burmeister and Wain engifies). 
A new form of marine propulsion was introduced into the North Atlantic 
passenger service yesterday when the 17,000-ton twin screw liner Gripsholm 
arrived on her maiden voyage from Gothenburg to New York with 600 
passengers and mails. 

The new motor ship averaged 425 miles for several days and will make 
17 knots on 67 tons of oil in moderate weather, Captain J. N. G. Anderberg, 
the master said. The feature which stood out above all others was the 
cleanliness of everything above and below decks. This included the engine 
room, where visitors were able to go up and down ladders to the various 
platforms without having to use waste to clean their hands 

Steam is not used for any purpose on the Gripsholm, the motive power 
being generated by two double-acting six-cylinder Diesel engines of a new 
design, the largest ever built. Crude oil is used for internal combustion, 
approximately as an automobile uses gasoline. 

Each engine directly drives a propeller, exactly as a marine gasoline 
engine drives a motor boat. The combined power of the two main engines 
and auxiliary engines is 22,000 horsepower. A\ll electricity is generated by 
three smaller Diesel engines of 650 horsepower each to drive the dynamos 
and three of 950 horsepower each for the production of compressed air, 
with which the main engines are started. The auxiliaries and compressed 
air engines are in a room leading from the main engine room and of about 
the same size. 

There are eleven engineers and three electricians on the Gripsholm and 
thirty-three oilers and attendants as they are termed on the new steamless 
ship. There are no black faces and soiled clothes below in the engine room 
a furnace room. Members of the staff wore collars, ties, and colored 
shirts, 
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The interior of the decorations of the motorship are based on designs 
found in Swedish castles of the sixteenth and seventeenth centuries and 
several from Gripsholm Castle on the island in Lake Malar, near Stockholm, 

3eing a motor ship the Gripsholm does not need smokestacks, but two 
dummies have been installed for picturesque effect. The forward one jg 
used as an electric shaft for the passenger elevators, which are automatic. 
The other one is used for elevators for the crew as well as for exhaust 
pipes for the engines and the ventilation shafts. 

The liner has accommodation for 232 first, 382 second, and 1,002 third- 
class passengers and is fitted up with the latest appliances for comfort and 
safety. There are suites de luxe, with sitting room and dressing room as 
well as bedroom and bath, and several rooms with private baths. In addition 
to the. bathrooms there is a spacious swimming room with salt water, which 
is heated electrically. 

The liner is 575 feet long and 76 feet beam, The passengers who arrived 
yesterday spoke in high praise of her steadiness and lack of vibration. The 
vessel is heated by hot air and cooled by cold air. 

The officials of the Swedish-American Line, who were on board, expressed 
great satisfaction with the ship and said that she measured up to every 
test and requirement. The Gripsholm is really on her trial voyage, as she 
is still in the hands of Armstrong, Whitworth and Company of Newcastle, 
England, and will not be taken over by the Swedish-American Line until 
she returns to Gothenburg. 

After the new motor ship has made several trips to New York and back 
another one will be laid down, the officials said yesterday. 


MERCHANT MARINE 
The Mercantile Tonnage and Propelling Machinery under Con- 
struction on September 30, 1925 


The Shipbuilder, November, 1925, GREAT BRITAIN AND IRELAND.—The 
returns compiled by Lloyd's Register of Shipping (issued on October 14), 
which only take into account ships of 100 tons gross and upwards the 
construction of which had actually been begun, show that there were 257 
merchant vessels of 1,009,155 tons gross (646,410 steam, 356,480 motor, and 
6,265 sail and barges) being built in Great Britain and Ireland at the close 
of the quarter, ended September 30, 1925... The shipping then under con- 
struction was 84,432 tons less than that in hand at the end of the previous 
quarter, and 450, 253 tons less than that being built twelve months earlier. 
It should be added that while at the September 30, 1924, the totals included 
only 37,000 tons on which work was suspended, at the end of September, 
1925, such tonnage amounted to 81,000. The latest totals are the lowest 
recorded since December, 1909, and are about 881,000 tons below the 
average tonnage being built during the twelve months immediately preceding 
the war, vtz., 1,890,000 tons. On the other hand, an increase is shown in the 
tonnage begun during the last quarter as detailed below. 

As regards the size of merchant ships under construction in Great 
Britain and Ireland at the end of September, 1925, one steamship was 
between 25,000 and 30,000 tons gross, four (one steam and three motor) 
between 20,000 and 25,000 tons, four (three steam and one motor) between 
15,000 and 20,000 tons, three steamships between 12,000 and 15,000 tons, 
five steamships between 10,000 and 12,000 tons, sixteen (five steam 
and eleven motor) between 8,000 and 10,000 tons, twenty-four (ten 
steam and fourteen motor) between 5,000 and 6,000 tons, sixteen steamships 
between 4,000 and 5,000 tons, seventeen steamships between 3,000 and 4,000 
tons, nineteen (seventeen steam and two motor) between 2,000 and 3,000 
tons, twelve steamships between 1,000 and 2,000 tons, twenty-six (twenty- 
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three steam, two motor and one sail) between 500 and 1,000 tons and 
seventy-five (fifty-one steam, seven motor and seventeen sail) between 
100 and 500 tons. 

Of the total tonnage under construction in Great Britain and Ireland at 
the end of September, 1925, 175 ships of 733,912 tons gross were being 
puilt for owners in Great Britain and Ireland, and fifty-seven ships of 
180,708 tons for owners abroad. The latter total included 23,048 tons for 
the British Dominions, 3,200 tons for the Argentine, 4,850 tons for Den 
mark, 900 tons for France, 3,300 tons for Greece, 28,000 tons for Holland, 
3,450 tons for Honduras, 38,830 tons for Italy, 1,500 tons for Latvia, 
50,400 tons for Norway, 17,000 tons for Sweden, 3,790 tons for the United 
States, and 2,380 tons for other countries. There were also being built 
twenty-five ships of 94,536 tons for sale or country not stated 


TABLE I.—MERCHANT TONNAGE UNDER CONSTRUCTION IN 
GREAT BRITAIN AND IRELAND 





District Sept., 1925 | June, 1925 | Sept., 1924 
No. Tons. No. | Tons. No. TEns. 
Aberdeen. . 6 3,858 6 | 3,097 11 5,562 
Barrow, Maryport 
and Workington &: 27 , 430 3 40,140 11 84,228 
Belfast... .. 11 158 , 600 12 154,812 10 124,200 
Bristol... . . - 2 1,000 
Clyde:— | 
Glasgow. . 08 247,424 | 68 285,676 | 85 | 436,520 
Greenock. . 37 181,020 37 | 182,100 | 40 220,310 
Dundee..... 6 15,640 | 3 20,238 7 36,100 
Hartlepool : 4 18,245 | 7 28,745 8 | 34,410 
ae 25 & 936 21 13,836 | 20 21,305 
Leith. . . 8 5,640 9 | Sugeest S 5,670 
Liverpool. . 17 41,382 16 | 20 ,960 11 23,619 
Londonderry... . . |— | - ee 7,145 
Middlesbrough, | | | 
Stockton and Whitby 9 30,680 | 16] 39,649 | 20 71,740 
Newcastle. .... .| 38 207,89 | 40] 222,221 | 50 249 , 582 
Southampton. . ee 2,284 | 6| 2.568 8 3,068 
Sunderland. ... BA fae 57,840: 1 19'|. '71,262) | 33%] 132,604 


Table I show how the number and gross tonnage of merchant ships being 
built at the September 30, 1925, were divided among the principal ship- 
building districts, as compared with the figures at the June 30, 1925, and 
September 30, 1924. 

Ships launched during the quarter under review numbered eighty-six, 
of 225,236 tons gross, as compared with eighty-seven vessels of 298,161 tons 
during the second quarter of 1925. The eighty-six ships sent off the stocks 
included seventy-one steamships of 168,943 tons, nine motorships of 53,9890 
tons, and six sailing ships and barges of 2,304 tons. 


Vessels begun during the quarter ended September 30, 1925, numbered 
eighty-six of 260,551 tons gross, as compared with eighty-one ships of 
189,805 tons during the previous quarter. The eighty-six ships laid down 
included sixty-two steam ships of 215,630 tons, twelve motorships of 41,206 
tons, and twelve sailing ships and barges of 3,625 tons. 
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TONNAGE UNDER CONSTRUCTION ABROAD 

The total merchant tonnage being built abroad at the September 30, 1925, 
consisted of 352 ships of 1,197,750 tons gross, including 166 steel steamships 
of 442,073 tons, two wooden steamships of 1,073 tons, 141 steel motorships 
of 732, 058 tons, three wooden motorships of 350 tons, 34 steel sailing ships 
and barges of 18,956 tons, and 6 wooden sailing ships and barges of 2,340 
tons. 

Table II shows how the number and gross tonnage of merchant ships 
under construction abroad at the September 30, 1925, were divided among 
the various countries, as compared with the figures at the June 30, 1925, and 
September, 30, 1924. 


TABLE II.—MERCHANT TONNAGE UNDER CONSTRUCTION ABROAD 











Country Sept., 1925 June, 1925 Sept., 1924 
| No. Tons. |No.| Tons. | No. Tons 

Arrontine ...5.. 6s. eens om 1,600 | — — i— | -- 

DO eee eee 5 5,045 | 4| 4,940 | 5 7,530 
Brazil * AB ea 2,200 
British Dominions. . . 23 | 32,047 | 26 34,993 16 34,778 
© eee eer) eee 2,800 2 1,100 -- — 

Danzig...... et eee ee 2,668 5 11,417 3 30,095 
Denmark... 118 | 70,760 | 24 78,061 26 73,899 
Esthonia Bok sa OM 1,250 4 1,430 4 1,430 
l'rance 36 150,220 37 169,485 27 137,210 
Germany. . sg 73°} 306,626 | 95 | 407,306 |114 | 378,522 
Holland. . . igen |44| 127,775 | 41 | 100,682 | 36 88 , 643 
Italy.... 140 | 269,802 | 39} 212,798 | 37 132,457 
Japan... is] - 53,270 | 16 59,740 | 15 50,059 
Jugo-Slavia 3 551 3 550 | 3 540 
Norway 22 19,770 34 23461 Asad 29 , 103 
Portugal. 1 693 1 693 1 693 
Spain. ic at 5 11,427 4 10,627 | 2 11,300 
Sweden. ........ ae pee 71,580 21 67,180 23 69 , 240 
United States 36 | 69,866 | 45 92,001 | 42 64,905 








— 
bd 


eee 352 |1,197,750 |401 76,244 400 1,112,604 
| 


Of the 352 merchant ships being built abroad at the September 30, 1925, 
three (one in France and two in Italy) were each over 30,000 tons gross, 
one (in Italy) between 25,000 and 30,000 tons, one (in Germany) between 
20,000 and 25,000 tons, one (in the United States between 15,000 and 20,000 
tons, eight (two in France, four in Germany and two in Holland) between 
10,000 and 15,000 tons, twenty-three (one in the British Dominions, two i 
Denmark, three in France, eight in Germany, eight in Italy, and one in the 
United States) between 8,000 and 10,000 tons, forty (twelve in Germany, 
eight in Holland, fourteen in Italy, four in Japan, one in Spain and one im 
the United States) between 6,000 and 8,000 tons, forty-four (eight in 
Denmark, six in France, seven in Germany, two in Holland, two in Italy, 
two in Japan, thirteen in Sweden and four in the United States) between 
4,000 and 6,000 tons, forty-five (one in Belgium, four in British Dominions, 
three in Denmark, eleven in France, nine in Germany, nine in Holland, one 
in Italy, three in Japan, one in Norway, one in Spain and two in Sweden) 
hetween 2,000 and 4,000 tons, and 146 (four in Belgium, twelve in the 
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British Dominions, three in Danzig, five in Denmark, eleven in France, 
thirty-two in Germany, twenty-two in Holland, seven in Italy, four in 
Japan, twenty-one in Norway, three in Spain, five in Sweden, nine in the 
United States and eight in other countries) under 2,000 tons. 

Of the seventy-three ships of 306,626 tons gross’ under construction in 
Germany September 30, 1925, there were thirty-seven steamships of 88,951 
tons and thirty-six motorships of 217,675 tons. Italy’s total of forty 
vessels of 269,802 tons consisted of eleven steamships of 75,804 tons, 
twenty-four motorships of 192,512 tons, and five sailing ships and barges 
of 1,306 tons. Of the thirty-six vessels of 150,220 tons being built in 
France, there were nineteen steamships of 98,310 tons. Fifteen motorships 
of 51,710 tons and two barges of 200 tons. Holland’s total of forty-four 
ships of 127,775 tons comprised twenty-five steamships of 34,080 tons, 
eighteen motorships of 93,045 tons, and one sailing ship of 650 tons. 

Ships launched abroad during the quarter ended September 30, 1925, 
numbered 121 of 250,378 tons gross, including sixty-four steamships of 
101,170 tons, twenty-eight motorships of 135,104 tons, and twenty-nine 
sailing ships and barges of 14,104 tons. Ships of 86,769 tons were sent 
off the stocks in Germany, 29,562 tons in Denmark, 29,042 tons in the 
United States, and 23,010 tons in Japan. The ships launched abroad during 
the quarter under review showed a decrease of 44,748 tons as compared with 
the output of the previous quarter. 

Vessels begun abroad during the quarter ended September 30, 1025, 
numbered ninety-one of 244,002 tons gross, including twenty-six steamships 
of 52,403 tons, forty-one motorships of 177,363 tons, and twenty-four sail 
ing ships and barges of 14,236 tohs. Ships of 90,756 tons were laid down in 
Italy, 38,250 tons in Holland, 30,064 tons in the United States, 21,850 tons 
in Germany, and 21,400 tons in Sweden. The total tonnage begun abroad 
showed an increase of 11,693 tons as compared with that laid down in the 
previous quarter. 

OIL-CARRTERS AND MortorsHIps 

The returns show that on September 30, 1925, there were forty-cight 
steam and motorships, each of 1,000 tons and above, with a total gross ton- 
nage of 344,136, under construction throughout the world for the carriage 
of oil in bulk, as compared with fifty-three ships of 372,267 tons on June 30, 
1925. Of the total of forty-eight vessels, nineteen of 135,224 tons were 
heing built in Great Britain and Ireland, ten of 89,600 tons in Germany, and 
eleven of 65,000 tons in Holland. On June 30, 1925, the oil-tank ships under 
construction in Great Britain and Ireland numbered twenty-four of 165,567 
tons. 

The ships being built throughout the world at the end of September 
which are to be propelled by internal-combustion engines aggregated 
1,088,888 tons gross, as compared with 1,129,912 tons on June 30. The 
motorships under construction are dealt with in detail elsewhere in the 
present issue. 

MARINE ENGINES UNDER CONSTRUCTION 

Table TIT. shows the number, type and total horsepower of the engines 
being built for the actual propulsion of merchant ships, or being installed 
on board vessels, at the end of September, 1925. both in this country and 
abroad. Excluding engines or less than 500 H.P., the average horsepower 
of each set of engines is 3.030; the average for reciprocating steam en- 
gines being 1.730 I.H.P.. for oil engines 3,742 I.H.P.. and for. steam 
turbines 9,638 S.H.P. This information has been compiled from figures 
supplied by the engine-builders. 
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Taste III.—MartNeE ENGINES UNDER CONSTRUCTION ON SEPTEMBER 30tH, 195 


: —= 
Steam Engines | 
— Oil Engines | Total 


Country Reciprocating Turbines 





|No.| LH.P. |No.| SH.P. |No.| LHP. | No.| HP. 


Great Britain 
and Ireland...|167 | 282,361 | 17 | 143,395 | 50 | 216,510 | 234 642 , 266 
British | 





Dominions....| 8 13,430 1 3,000 | - 9 | = 16,430 
Denmark... . 3 3,300 | — | —_ | 27 | 102,900} 30] 106,20 
France..... a4 86 49 000 2 59,600 | 4) 19,300 | 24 | 127,900 
Germany... 32 | 38,610} 4) 23,300 | 37 | 131,770 | 73 | 193,689 
Holland. ... 3 38,610 1 3,000 | 14) 49,930} 49 | 91,549 
BRIN shacieiws 9 13,230 | 3} 45,000 | 21 86,250 | 33 | 144,489 
Japan.... 8 11,880 | 1 3,000 | 2 8,000 | 11 22,880 
Norway. . 14 10,750 | - ; 1 2,800 15 13,550 
Sweden.... 4 3,300 1 2,550 |104 63,070 | 109 68 ,920 
Switzerland. . 12 23,370 12 23,370 
United States 3 8,100 3 35.200 | 12 21.545 18 64, 845 
Other countries 6 5,944 3 | 1,400 9 7,344 

Total. 306 | 478,515 | 33 | 318,045 |287 | 726,845 | 626 |1,523,405 


Of the 609 merchant ships of 2,206,905 tons gross returned as under con- 
struction throughout the world (1,009,155 tons in Great Britain and Ireland, 
and 1,197,750 tons in other countries) on September 30, 1925, 342 ships of 
1,503,252 tons were under the inspection of the surveyors of Lloyd's Register 
'f Shipping with a view to classification in that society’s Register Book. 


Verchant Marine Conference Recommends Aid for American 
Shipping 


The Nautical Gazette, 21 November, 1925.—JThe conclusion that without 
some form of effective government aid the United States will be unable 
to maintain an adequate marine was laid before the National Merchant 
Marine Conterence at its meeting in Washington last Monday and Tuesday, 
under the auspices of the Chamber of Commerce of the United States. 

This conclusion represents the consensus of manufacturing, mercantile, 
agricultural, labor, and shipping interests represented in the membership 
of the conference’s Committee on Government Aid to Shipping which has 
been at work on a survey of economic conditions relating to shipping dur- 
ing the past six months. 

The committee, in its report, finds that the American shipowner and 
operator is handicapped by higher costs both in the building and operation 
of his vessels, most of which is due to the higher wages paid the American 
workman and sailor. 

[t points out that the present deficits of the Shipping Board paid out of 
the Treasury, which are in effect subsidies to foreign trade, amount to 
$24,000,000 in out-of- pocket costs—an average subsidy, without interest 
or depreciation, of nearly $100,000 per annum, for each vessel operated. 

On the subject of government aid the Committee says: 

Financial aid to shipping instead of being applied as a general ship 
subsidy or navigation bounty applicable to the ocean tramp and the palatial 
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passenger liner, neither of which is particularly important at the present 
time, as a part of the American merchant marine, should, it is believed, 
take the form of payment for services rendered including (a) contracts 
for the maintenance of services to particular trade regions of the world 
especially important to our foreign trade and the expansion of markets 
for our agricultural and industrial products; (b) mail contracts to provide 
for maintaining the higher types of service needed both in the interest of 
our export and import trade and for the transportation of mails. 

After reviewing the policies of other maritime nations devised to aid 
the marine—notably Great Britain, France, Italy, and Japan—the com- 
mittee states the problem confronting the United States and suggests a 
course to be followed. 

The report continues: Your committee has felt it desirable to recognize 
from the start the competitive character of our merchant marine engaged in 
foreign trade and to determine, as nearly as may be, the various elements 
that may enter into the higher cost of our shipping construction and ship- 
ping operation as compared with foreign countries; to present, so to speak, 
a bill of particulars, so that the handicaps under which the American 
merchant marine operates may be approximately determined and, finally, to 
outline the various types of government aid which appear to be practicable 
of application. If the extent of the handicap against American shipping and 
the best ways of meeting it are outlined it will remain for the American 
people and Congress to determine whether or not we are to have a merchant 
marine. 

Following the procedure outlined above your Committee has reached the 
following conclusions: 

1. Due to standards of living and wage scales, shipbuilding and ship 
repair costs in the United States and ship operation costs under the Ameri- 
can flag are higher than in the case of other countries. 

2. Shipbuilding costs in American yards are on the average about 25 per 
cent higher than in British and other foreign yards. The higher American 
costs are almost entirely in the item of labor. Costs of materials, financing 
costs, and administration are little, if any, greater for American yards than 
for those of our leading competitor nations. It appears unlikely that there 
will be any material reduction in this construction cost differential in the 
near future. 

3. The differential in the cost of operating American-built ships under 
the American flag is found chiefly in three items—(a) fixed charges in- 
cluding interest, depreciation, and insurance, due to higher valuations of the 
vessel property; (b) repairs, due to higher costs in American yards and to 
the tax of 50 per cent on repairs made abroad; and (c) wages and sub- 
sistence, due to the slightly larger crews required by the Seamen’s Act, 
and the higher wage scales and better subsistence necessary to attract 
seamen. 

Other expenses including fuel, stores, supplies, and administration do 
not differ between American and foreign ships sufficiently to require con- 
sideration in this report. 

4. The total of capital costs including repairs which on the average 
vary approximately with construction costs and for convenience may be 
included with fixed charges, are estimated as follows per annum: 

a) Interest not less than 6 per cent on the vessel cost which, however, 
decreases as depreciation is applied. 

b) Depreciation estimated at 5 per cent. 

c) Insurance averaging not less than 4 per cent on the value of the 
vessel, which decreases with the application of depreciation. 
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d) Repairs about 2 per cent of the original cost. The total for these 
four items is 17 per cent of the capital value of the ship in the first year, 
the value decreasing year by year. 

5. Of all foreign countries the British construction and operation costs 
are nearest to the American scales. In view of the fact that more than 
one half of the world’s commerce is carried in American and British vessels 
this comparison is the most important. With the average 25 per cent 
higher costs of construction, the differential against American ships on ac- 
count of capital costs averages 4% per cent of the amount of capital 
invested in corresponding British ships. Wages and subsistence together 
are at least one third greater on American than on British cargo ships 
and tankers. On higher class combination passenger and cargo liners, 
this differential is 15 to 20 per cent against the American vessel. 

On cargo ships and tankers the capital differential in the first year js 
about twice as great as the wage and subsistence differential, decreasing 
year by year until in the latter part of the useful life of the ship it is about 
equal to the wage and subsistence differential. For faster and higher types 
of vessels the differential is greater in proportion to the wage and sub- 
sistence differential, being four times as great for a combination passenger 
and cargo liner in its first year and twice as great in the latter portions 
of its life. 

6. Attempts to aid shipping by forcing the diversion of traffic to Ameri- 
can bottoms through legislative action are regarded as undesirable because 
tending to restrict the shipping services available, thus causing complications 
and delays in the movement of American export and ‘import products, 
Furthermore, such measures as restriction of immigrant traffic to American- 
flag vessels, preferential rail rates to shipments carried in American bot- 
toms, discriminatory duties in favor of such goods, and similar preferential 
tonnage dues, are measures which by their nature invite corresponding or 

other retaliatory action by other nations to the detriment of American 
shippers and shipping. 

7. Aid to shipbuilding can best be provided through the present restric- 
tion of the coastwise trade to American-built ships under the American 
flag together with the limitation of any government aid to American built 
(or Shipping Board) vessels. The continuation of the construction loan 
fund is desirable, with favorable terms and interest rate. 

8. Taxation of shipping should, as far as possible, be simplified and made 
more applicable to this industry, while double taxation of vessel earnings 
in the United States and abroad should be eliminated through extension 
of reciprocal arrangements. Other and more effective aids to shipping than 
tax exemption by the Federal government will be necessary if the American 
flag is to be kept on the seas in our foreign trade. 

9. Military and naval requirements relating to the Merchant Marine are 
as far as personnel is concerned, already to some degree provided for 
through the law authorizing naval reserve bounties. As to special types 
of merchant vessels required for military or naval reserve purposes, pro- 
vision should, if necessary, be made in the appropriations for military and 
naval purposes. 


MISCELLANEOUS 
A Sense of Unreality 
By Sir Herbert Russell, The Naval and Military Record, 11 November, 
1925.—There are some things which history fails to reveal, and at which, 
therefore, we can only guess. But taking it for granted that human nature 
has not really changed very much since, let us say, the reign of Queen 
Anne, I think it quite legitimate to assume that the psychology of the 
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reaction following upon great wars has been of much the same character 
throughout. Where it has differed at all has probably been in the matter 
of degree. The gradual—in reality very gradual—evolution of civilization 
has tended naturally to deepen distaste for war. The primitive instinct 
from which war springs has become more subdued, more amenable. And 
then, again, the magnitude of a war is a dominant influence in this respect. 
The finish of the South African War was followed by a feeling of revulsion 
against a form of arbitrament which had swept away many fine men, which 
left us with a sad living reminded in the maimed and crippled, and which 
had added several hundreds of millions to our national debt. 

The Great War, having been on a scale of magnitude far beyond any- 
thing the world had ever known, has been followed by this reaction in 
corresponding degree. The great nations that took part in it are still 
realizing the truth of the old precept that war is not worth while; that 
nobody gets anything out of it. Presently they will forget this. An 
inevitable corollary to such a frame of thought is that, while it lasts, all 
preparations for war appeal with a sense of unreality. It seems preposterous 
to realize that the world is getting ready to go through the beastly business 
again. If it is not getting ready to go through the beastly business again, 
why all this colossal expenditure upon armaments? What do we want with 
a supreme navy, a thoroughly efficient army, and a magnificent air force, 
unless we really contemplate the possibility of using them? 

This is perfectly logical reasoning, but, unfortunately, it is rather mis- 
leading. Human nature has not changed. It is simply passing through a 
phase which it has known before in its immemorial cycles. Admittedly it 
is a more pronounced phase, because, as I have said, the causes which have 
produced it were on a more colossal scale. But with all due respect for the 
League of Nations, and Mr. Ramsay MacDonald’s golden dreams, and 
Mr. Chamberlain’s benediction upon the proposed Security Pact, the 
millennium is not yet—because human nature has not changed. We have 
only to look toward Russia, China, or Turkey; we have only to listen to the 
rantings of Communist orators, to come sharply back to a true prospective 
and to appreciate that all the talk about beating our swords into plough- 
shares is just about as sane and as likely as universal acquiescence in the 
principle of a capital levy. 

The unfortunate concomitant to this sense of unreality in connection 
with war is that it distorts perception of essential values. It sets re- 
sponsible people asking what we really want with a new shipbuilding pro- 
gram, with Singapore, with anything and everything in the way of naval 
preparation. And they ask this, not necessarily in any mere controversial 
spirit, nor from lack of patriotism, but because they honestly believe that 
an expenditure of between fifty, and sixty millions a year (the revisions 
and economies make it impossible as yet to assess the precise total for 
1925-26) upon sea power is totally unnecessary. Mr. Lloyd George ex- 
pressed this sentiment very succinctly in opposing the replacement building 
program, when he asked, who is going to attack us at sea, and what, there- 
fore, have we to fear? 

The Washington Conference gave a strong impulse to this confiding 
spirit. It resulted in an understanding which we now realize has failed 
to achieve its purpose, inasmuch as it has merely diverted the course of 
international naval competition without checking it. But for the first time 
in all history it established a principle which, indeed, had often been dis- 
cussed but never before proved feasible of realization. It demonstrated that 
the civilized world was prepared to accept a scale of limitation of arma- 
ments, based upon an estimate of individual national needs, and the salient 
feature of such an understanding is that it dispelled any idea of aggressive 
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intentions, since the estimated needs of nations arrived only at ensuring 
security as implied by an adequate strength for defense. 

Here we come at once to that phase of unreality which I am endeavor. 
ing to express. An adequate strength of defense—against what? The very 
need for defense obviously implies the supposition of possible attack, Na. 
poleon laid down an axiom which is universally accepted as a fundamental 
truth that attack is the best means of defense. Therefore, the basic prin- 
ciple upon which the Washington Agreement rests appears to be a con- 
tradictory one. It aimed at dispelling any idea of aggressive intentions, as 
I have said, by restricting armaments to security standards. In fact, it 
virtually denied the existence of the threat against which it provided. 

We see the result of this confusion of thought reflected in Admiralty 
policy at the present time. The Admiralty are nowadays driven to de- 
fending themselves; to apologizing for whatever they propose. Politicians 
are forever butting-in upon questions of which they can know little or 
nothing. A body of men who have given life study to their profession 
and risen high in it by aptitude, express the conclusion that certain meas- 
ures are necessary if the standard of naval defense is to be adequately 
maintained. A self-sufficient publicist, with the asset of loud voice and 
admonitory gesture, undertakes in five minutes to prove that this body of 
men is, in fact, a body of old women. He ridicules, with rhetorical 
plausibility, the idea of any standard of naval defense at all. What are 
we afraid of ? He plays his trump card by posing as the champion of the 
over-burdened taxpayer. Of course, his harangue goes well, because to 
the public mind a naval standard does appear rather an unreality in this 
era of the League of Nations and Security Pact. 

And so, against its own clear judgment, the Admiralty is compelled to 
whittle the standard. Other great naval nations, be it observed, are doing 
nothing of the sort. Down to the end of last year the United States and 
Japan were averaging as much expenditure on new naval construction in 
the course of twelve months as we had incurred since the Armistice. They 
were creating fleets and flotillas of cruisers and destroyers while we were 
scrapping perfectly good vessels of both types. Maybe there is also a sense 
of the unreality of it all in other countries besides our own. But this is not 
premitted to stultify administrative decisions. What the Washington Navy 
Department or the Tokyo Diet says, goes; what the Admiralty demands is 
invariably ridiculed by a political chorus. 

I have canvassed professional opinion upon the scrapping of half of 
our destroyers reserve, and I have found complete unanimity of dissent 
from the policy. There is no attempt to justify the step by pretending that 
the condemned craft are no longer effective. Many of them have done a lot 
of work, but they were all good for a lot more. Relatively, we are very 
short of destroyers, and yet we are scrapping fifty-four. The Admiralty 
may well disclaim responsibility. They have been told, in effect, that they 
do not know their business; that they are spending too much money and 
must cut down ruthlessly. The political chorus is rather disposed to 
applaud the Admiralty just now; to encore with the valor of ignorance. 

A period of unreality naturally brings anomalies. When the Admiralty, 
with fully-stated reasons, propose to carry out certain measures, there is 
an outcry of dissent. Wasteful expenditures is the monotonous slogan. 
When they voluntarily carry out a long predetermined economy by an- 
nouncing the closing of two dockyards, they are roundly abused. The 
people who regard with profound indifference the scrapping of fifty-four 
destroyers become violently agitated over the abandonment of two un- 
necessary dockyards. Could a better illustration of the bewilderment. be- 
got by the distortion of realities be imagined? 
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It is perfectly easy to accomplish in a day a degree of naval destruction 
which would take years to recreate. We shall ultimately return to a 
proper perspective ; to a perception that we live by the sea and that there 
are plenty of people in this very imperfect world who would rejoice to see 
us starved by the sea. This is the enduring reality. Russia would give 
effect to it tomorrow if she could. So would Germany. You are never 
going to alter national sentiment by political expedients. We are all agreed 
as to the urgent necessity for economy. But nothing is more dangerous to 
the welfare of a nation than false economy. The cheapening of the 
price of personal service in the navy, and the blunt refusal to grant marriage 
allowance to naval officers, will save this country a few hundreds of thou- 
sands a year. A beatific prime minister will sign away twelve times as 
much to placate bullying professional agitators. I suppose he, too, is the 
victim of a sense of unreality. We are safe now, and we are never going 
to be in danger any more. The Roman Empire found its ashes in the same 
comfortable doctrine. 


Trade Routes and Convoys 

By Sir Herbert Russell, The Naval and Military Record, 28 October, 
1925.—The proud tradition of the British Navy is that its primary role in 
warfare is to seek out the enemy and defeat him. It is a great premise, which 
holds good today quite as fully as it did in the spacious days when sea 
power began to be governed by elementary tactical conception. But it is 
likewise a premise which opens up a series of corollary conditions such 
as never entered into the calculations of those pioners in organized sea 
warfare who first hoisted the flag of England to the world’s masthead. 

Today these islands are in a permanent state of being within a few 
weeks of famine. The Great War crystallized perception of what this 
means to a degree which those who had planned their faith to our su- 
premacy in fighting ships had never realized as possible. In the very early 
days of the struggle, when it became clear that the high seas fleet would 
not venture forth and when we were rapidly accounting for all the Ger- 
man warcraft known to be at large on the opening of hostilities, we were 
openly proclaiming that we had ensured command of the seas. To the 
professional naval mind, of course, such a contention was ridiculous. There 
can be no claim to command of the seas while the enemy fleet remains 
completely intact, immobilizing the great forces needed to watch it. 

But waiving this point, which the public mind would scarcely grasp, 
it is true to say that in those early days we appeared to have established 
the freedom of the seas. Our overseas trade continued to flow with such 
slight interruption that the first wave of apprehension upon the subject 
was lulled into a general sense of confidence. For those were the days when 
people still talked optimistically of a short war, and the desultory ex- 
ploits of the German submarines did not amount to a sufficiently serious 
collective total of loss to threaten anything more than temporary incon- 
venience. 

“We learn in suffering what we teach in song.” We realize now that, 
in fact, we never had command of the seas; that the enemy was striking 
us in our most vital spot; and that, to quote the opinion of Lord Jellicoe, 
had the German submarines been officered and manned by our own people 
they would have brought about the submission of Great Britain by the 
simple process of starving her. 

When we talk of the next great naval war we understand now that 
an essential condition to seeking out the enemy and defeating him is to 
ensure that the country shall be able to go on while this is being done. 
The adequate protection of our sea-borne trade stands as one of the first 
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canons in the present-day scheme of our naval defense. It was presumed 
to have stood in prewar days, but when the test came the presumptiog 
failed. 

It seems reasonably safe to predict that in one respect we shall wage the 
next naval war free, or at any rate comparatively free, from the Crushing 
burden of military obligations which formed such a handicap to the navy 
in the Great War. The transport of millions of troops, and the maintenance 
of supplies for these, entailed such a tax upon our mercantile shipping, 
and upon our naval resources for guarding the passage of the same, that 
it is little short of a miracle how we were able to accomplish it all. Again, 
it is more than unlikely that our future enemy will be so favorably sit. 
uated, strategically, for attacking our sea commerce as it converges to its 
destination. Military commitments we are almost bound to have in the 
case of a war which involves the navy, if only for the simple reason that 
no war can ever be waged to finality on the sea—save against an insular 
country. But that we shall ever again be called upon to put four millions 
of men into various fields at one time seems too improbable for discussion, 

Therefore, in the future naval war, we ought to have a very much 
larger relative amount of mercantile tonnage available for maintaining 
the life of the country, and a correspondingly larger amount of naval ton- 
nage available to protect it. And the zone of commerce destruction will 
not be so concentrated as in the Great War, during which it is virtually 
true to say that a hundred leagues west of the Chops of the Channel our 
ships enjoyed the freedom of the seas, with the exception of the Mediter- 
ranean “danger corridor.” 

This is one side of the picture. Now let us look at the other. Con- 
centration of risk suggests a simplifying of the problem of defense. In 
other words, it should be easier to protect a small area than a very wide 
one. I should rather prefer to put it thus: would a hundred submarines 
collected in, or near to, the western approaches, be a more serious menace 
to British commerce than the same number of submarines disposed along 
selected trade routes? 

On the face of it, yes. But just as it is easy to catch more merchant 
ships as they converge into narrow waters so is it easier to catch their 
aggressors by the same token. The problem which is now engaging the 
attention of the Admiralty is really a legacy of the Great War—or, more 
strictly speaking, of the new conditions left by the Great War. The de- 
fense of the narrow seas has ceased to be an object of first concern. 
Those powers which from time immemorial have constituted potential 
threats to the narrow seas have voluntarily adopted very modest naval 
programs.” When we talk about the future naval war—and I need scarcely 
say that the fact of talking about it does not necessarily imply that it 
will ever come at all—we think of oceanic warfare. The problem to which 
I have just referred is that of protecting our sea-borne commerce, no 
longer in local zones, but across the remoteness of blue water. Inversely, 
there is the question next in importance of destroying enemy commerce in 
this same expanse of waters. 

Among the various functions which have been visualized in connection 
with the new type of 10,000-ton cruiser that of commerce protection figures 
prominently. Following the unspoken trend of thought from the visible 
signs of material developments, we may take it that the trade routes which 
would be dominated from Singapore are now in the foreground of strate- 
gical consideration. The Atlantic trade routes are of supreme importance, 
but unless Germany revives as a great naval power, or Russia goes in 
for piracy against capitalism on a grand scale, there is nobody left to 
threaten them. The ocean highways which pass by Singapore are of such 
moment to this country that, presuming they could be closed, the effect 
would seriously react upon the course of a war 
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That it would be the endeavor of any enemy in the Pacific to cripple our 
trade in that ocean may be naturally taken for granted. For this purpose 
he would employ cruisers and submarines. When we recall the exploits of 
Emden—and it is very useful to recall them—we can easily realize what 
4 vessel of more than double her tonnage, and 10 knots more speed, might 
accomplish in the shape of preying upon commerce unless she were ef- 
fectively checkmated. The idea of ocean convoys is, of course, very old, 
and when we were fighting the French in India traders were formed into 
groups and escorted by warships—although commonly pretty well armed 
themselves—largely on account of the big privateers with which the Indian 
Ocean swarmed. 

Such convoying was very tedious and very ineffective owing to the im- 
patience of the faster ships in being required to keep pace with the strag- 
glers. Mechanical power, of course, gives a capacity of concentration 
which immensely simplifies the task of convoy. If the Washington Agree- 
ment, under which submarines must not sink merchant ships without 
warning, be loyally adhered to, another factor of grave risk will be 
eliminated. Frankly, I am not much disposed to put great faith in these 
peace-time agreements when it comes to the real thing. Some technical 
point to justify evasion can usually be raised, or, failing this, the more 
primitive method of total disregard for treaties may be resorted to by any 
power which puts military advantage before national honor. 

The big submarine cruiser would be such an effective type of craft for 
waging war against commerce that she will unquestionably be largely 
used for this purpose. With a surface speed of well over 20 knots she 
will be very much faster than any mercantile craft she is likely to en- 
counter on the ocean routes. She will probably operate in company with 
big high-speed cruisers, whose special role would be to divert to themselves 
the attention of the escort of a convoy, and draw these off in pursuit while 
the submarine appeared and got on with her work. 

Ocean convoy work would have to be carried on by stages, and one great 
difficulty would lie in the maintenance of bases, or rendezvous, along the 
trade routes. Such focal points for the relaying of escort fueling, and 
so forth, would naturally receive all possible attention from the enemy, 
and although this might be countered to some extent by periodical diver- 
sion of routes, and the use of alternative bases, yet it is almost impossible 
in this age of aircraft and wireless to conceal the movements of such a 
considerable concentration as a trade convoy. 

I venture to believe that the naval warfare of the future will partake of 
a guerilla element much in excess of any war in the past. But this, of 
course, presupposes that strategical conditions favor it, and such strategical 
conditions imply oceanic warfare. Big cruisers are not being built with the 
idea of fighting group actions against their own type. It is probably 
true to say that they are designed “to act as requisite.’ Commerce pro- 
tection, whether by guarding trade routes as control cruisers, or by convoy 
service, is certainly visualized as a very important item of their functions. 
And this is a doctrine in which, essentially, numbers count. 
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NOTES ON INTERNATIONAL AFFAIRS 
FROM 3 NOVEMBER TO 3 DECEMBER 
PREPARED BY PROFESSOR ALLAN Westcott, U.S. NAvAL ACADEMY 


RATIFIED 


1 at the British Foreign 


LOCARNO TREATIES 

TREATIES SIGNED IN LOoNDON.—On December 
Office in London, the foreign ministers of Great Britain, France, Italy, 
Germany, Belgium, Czecho-Slovakia, and Poland signed the main Locarno 
Treaty and the six subsidiary agreements. Following the ratification of 
these agreements, which involve the entrance of Germany into the League 
of Nations, it was reported that overtures would also be made to Russia 
to enter the League. It was reported also that, in subsequent negotiations, 
Germany would seek to secure from the allied powers: (a) shortening of 
the five and ten year periods remaining for occupation of the Coblenz and 
Mayence bridgehead; (b) 
allied supervision of German armaments; (c) equality of treatment for all 


immediate substitution of League in place of 


European nations in matters of aviation. 


British House 
the 


In Germany the 


GERMAN BritisH RAtIFICATION.—In November the 


of Commons 
Treaties by the almost 


AND 


Government’s participation in Locarno 
vote of 375 to 13. 


Locarno program was accepted in the Reichstag by a vote of 271 to 150. 


approved the 
unanimous 
only the Nationalists and Communists opposing. The bill authorizing the 
treaties was also approved by the Reichsrat, or Federal Council, and was 
signed by President von Hindenburg on November 28. Up to December 1 
the other nations, party to the treaties, had not completed ratification 

EvACUATION oF CoLoGNe.—In keeping with the spirit of the Locarno 
agreements and a means of strengthening the German Government in the 
fight for the treaties, the allied powers on November 14 announced their 
decision to begin the evacuation of the Cologne Zone by December 1. It 
was expected that the evacuation would require about two months. 


FRANCE 
New Ministry Unper Brtanp.—On November 22 the Painlevé Ministry 
in France was defeated by a narrow margin in a vote in the Chamber on 
one of the clauses of the Government Finance Bill, the Communists temp- 


orarily joining forces with the Right. After vain efforts on the part of 


Herriot and others, a new cabinet was organized on November 27 by former 
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Premier Briand, who retained the office of foreign minister which he had 
held under Painlevé. The new government was still a government of the 
Left, but the ministers were drawn only from the more moderate left parties, 
and were dependent for a majority, therefore, on votes from outside their 
own ranks. The well known financier and millionaire, Louis Loucheur, 
became minister of finance, with the innovation of an advisory committee 
of leading bankers and financial experts to assist him in solving fiscal 
problems. The tenure of the new ministry was at best uncertain, and on 
December 3 it was reported as tottering toward a fall. 

The ministerial declaration, made on December 2, proposed a capital levy 
of 10 per cent to be paid in thirty installments. Other increases in taxation 
were advocated, and a temporary increase or inflation of 7,500,000,000 francs 
in bank note circulation, to be secured by taxes to be collected not later 
than February 1. It was declared that the government policy would be to 
continue the Syrian mandate, and in Morocco to seek for peace in accord 
with Spain and in harmony with previous international agreements, extend- 
ing to the Riffs administrative autonomy. 


ITALY 

Fascists STRENGTHEN Controi.—During November the — Fascists 
secured the legislative enactment of several of the anti-democratic measures 
by which they aim to strengthen their grip on the government of Italy, 
One bill gave the government power to revoke the citizenship and confiscate 
the property of Italians abroad whose activities were deemed injurious to 
Italy. Another enlarged the powers of the prime minister and made him 
responsible only to the Crown, instead of the Crown and parliament also. 
A third measure provided for the appointment of city officials by the central 
government. 

A plot to assassinate Mussolini at the celebration of the anniversary of 
the Austrian Armistice was discovered and foiled. Many were arrested, and 
evidence indicated a wide spread plot to overthrow the Fascisti and establish 
a republic. 

SPAIN 

New Crvittan Caprnet.—On December 2, Premier Primo de Rivera of 
Spain unexpectedly announced the return of the Spanish Government to 
normal conditions by the substitution of a civilian ministry for the military 


directorate. General de Rivera will remain at the head of the cabinet. 


GREAT BRITAIN 
EcyptrAN PartrAMENT Deries Britisu.—In spite of an order of the 
Ziwar Pasha Cabinet in Egypt, backed by the British, prohibiting a session 
of parliament at the regular date in November, the parliament succeeded 
in meeting secretly in a Cairo hotel. The anti-British leader Zagloul Pasha 
was elected president of the chamber, which “pledged its life blood for the 
liberty of Egypt.” 
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Since the cabinet and King Iuad, with British support, control the troops, 
it is dificult to see what the parliament can accomplish, though it represents 


the great majority of Egyptian political opinion. 


InisH BouNvAry Dispure.—In November additional difficulties presented 
themselves in the Ulster free state boundary negotiations in consequence of 
the withdrawal from the Boundary Commission of the free state representa- 
tive, Professor McNeil. This withdrawal appears to have been due to a 
premature newspaper report of the commission’s decision, indicating that 
small portions of territory now controlled by the free state would be trans 
ferred to Ulster. The neutral member of the commission is Mr, Justice 
Cheetham of Australia. 

A Finance Commission is also at work to determine the share of the 
public debt of the United Kingdom which should be assumed by the free 
state, in conformity with the Irish Treaty. It was reported that the sum 
to be transferred would be from $75,000,000 to $100,000,000. 

Early in December conferences on the boundary question were held in 
London between the premiers of Great Britain and Ulster and Mr. Cos- 
grave, president of the Free State Executive Council. 

' 
LeaGuE CounciL To SETTLE IRAK BouNDARY.—By a decision on Novem- 
ber 21 of the Permanent Court of International Justice the Council of the 
League of Nations was declared to have full power to settle the dispute 
between Turkey and Great Britain over the Mosul oil fields. The decision 
held that according to the arbitral agreement the Council was not merely 
a mediator between Great Britain and Turkey but had power actually to 
fix the boundary line in the territory. The vote of the council must be 
unanimous, but Great Britain’s vote should not be counted since she was 
an interested party. Before fixing the boundary, however, the Council should 
use every effort to have Turkey and Britain settle the question themselves. 

In the event of an adverse decision, it was feared that Turkey might 


decide to occupy the disputed region, thus precipitating war. 


UNITED STATES AND LATIN AMERICA 

ITALIAN Dest SETTLEMENT.—On November 14 the Italian Debt Mission 
and the United States Debt Funding Commission signed an agreement pro- 
viding for the funding of the Italian debt to the United States. Under 
the terms of the agreement, Italy will pay $2,042,000,0c0 principal and 
$365,000,000 interest in 62 years, the payments to increase from $5,000,000 
in the first five years to $80,000,000 at the close. The average rate of 
interest is only about nine tenths of 1 per cent. Although these terms were 
more lenient than any accorded previously, they were based on a_ fair 


estimate of Italy’s resources and power of payment. 


RuMANIAN Dept AGREEMENT.—Settlement of the Rumanian debt of 


about $45,000,000 was reached on December 1, the agreement providing for 
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62 annual payments with interest at 3 per cent for the first decade and 3Y, 
per cent thereafter. 


Tacna-Arica PLespiscite.—Up to December 1 no date had been set for 
the Tacna-Arica Plebiscite, and Chili had raised objection to further at. 
tendance at the meetings of the Plebiscite Commission. 

On December 1, the Chilean minister to Switzerland presented a mem- 
orandum to the League of Nations in which the history of the dispute was 
given and the following statement made regarding the Plebiscite Com- 
mission : 

The commission has been sitting at Arica for four months and Chile 
has fulfilled all the conditions laid down by General Pershing, including a 
guarantee for impartiality of voting and the withdrawal of troops. Never- 
theless, General Pershing has convoked new meetings of the commission 
without putting on the agenda the questions of fixing a plebiscite date or 
voting conditions. 

Chile, believing that the adjournment of the plebiscite would increase 
the animosity between Chile and Peru, the memorandum goes on, instructed 
its representatives not to participate in the sittings until General Pershing 
was willing to discuss the date of the plebiscite, and remarks that “Chile's 
apprehension of political difficulties found bloody confirmation by recent 
attacks by Peruvians on Chilean frontier posts.” ' 

In Geneva circles this memorandum was regarded as preliminary to a 
possible Chilean protest to the League. 


CHINA 

Rrvo_t AGAINST MANCHURIAN LEADER.—During November an extensive 
revolt developed among the followers of Chang Tso-lin in Manchuria, leav- 
ing, as it was stated, only about 50,000 loyal troops in his former army of 
150,000. The defection was due at least in part to spread of the “Young 
China” nationalist movement. 

In the meantime General Feng-Yu-hsiang was reported to have sent a 
challenge to Chang declaring that he must either retire from Chinese 
national politics or face immediate attack. 

Feng is the Chinese leader supposedly in sympathy with and backed by 
Russia. The attitude toward Feng of General Wu Pei-fu, whose forces 
were advancing upon Pekin, was still uncertain. 

In spite of the internal confusion in China the Customs Conference at 
Pekin continued its study of the statistics and schedules preparatory to an 
increase in Chinese tariff rates. Increased rates and ultimate Chinese con- 
trol of customs have already been conceded, and the only difficulty that is 
likely to develop is over the control of the collection of payments on China’s 
foreign debts, for which purpose the customs were taken under foreign 
administration. 
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BOOK REVIEWS 
THE NAVAL HISTORY OF-.THE WORLD WAR—The 
Stress of Sea Power, 1915-16. Vol. II. Thomas G. Frothing- 
ham, Captain, U. S. Reserve. Harvard University Press, 1925. 
$3-75: 
REVIEWED BY REAR ApMIRAL W. L. Ropcers, U. S. Navy, RETIRED 


This very interesting work is a continuation of the volume published 
recently. The story is clearly told. One has no difficulty in following the 
course of events and grasping relations of cause and effect. It shows the 
lack of understanding and cooperation between the chief authorities as to the 
various actions in hand and their general lack of foresight. It conveys the 
same impression as the previous volume of the inaptitude of leaders on 
both sides to conduct war in the most profitable manner. In particular, the 
politicians played politics and the warriors played war, without playing into 
each other’s hands as good partners do at bridge. The writer’s plan of 
work is to show the general situation at each crisis, and then to trace the 
history of events until the next crisis when he again pictures the situation 
and comments on its evolution. 

The volume opens with a description of the situation early in 1915, with 
the Central Powers besieged by land and sea. The objective of the Central 
Powers was to break the state of siege, and that of the Allies, to press it. 
But the leaders of the Allies, however, did not realize that they were to be 
faced by greater tasks than in the past. On the other hand, the Germans 
had a sound, and as it proved, a successful, plan. When the Germans made 
their spring attack on the Russians, it was necessary for the latter to have 
munitions from the manufacturing nations, their allies. It was necessary 
for the allied sea power to enter either the Baltic or the Black Sea to prevent 
the collapse of Russia. As narrated in the first volume, Lord Fisher had 
turned the efforts of the Admiralty to ship building for moving a Russian 
army on the Baltic. He did not propose immediately to enter the Baltic 
and stop communication between Scandinavia and Germany while supplying 
Russia. 

Apropos of the German supply of war necessaries through Sweden, the 
writer does not emphasize as strongly as he might, the desire at this time 
of the British Government to stand well with English “business” and how 
this disregard of trade control as a weapon of war delayed victory. It was 
not till the war was two years old that the British checked the leakage of 
hostile supplies through neutral countries. In the meantime, the United 
States, the one all-important neutral, was sending protests about interference 
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with her neutral commerce through Holland and Scandinavia. She was 
offended by the British short-sightedness which led Britain, for the sake of 
home politics, to favor British trade with the enemy while checking riyal 
American trade through enforcement of the rules of contraband and block. 
ade. Diplomacy, home politics, and warfare were not harmoniously: nor 
cooperatively conducted. 

As an interjection, it may be remarked that English international Jaw. 
yers are developing the idea that the next English war will be a war 
against property more than ever in the past, and, no doubt, they will have the 
rules to suit. In this we should encourage them, for it is our game, too, 

After the fleet’s failure at the Dardanelles, as told in the first volume 
the Allies proceeded with their effort to clear the way there for the sake of 
Russian supplies. The second volume tells of the army attack. The army 
arrived at the Dardanelles unready to assist in the last naval attack on 
March 18, 1915, when there were good prospects of success for an imme- 
diate joint operation. Before the army was ready to act, the Turks had put 
Gallipoli in a good state of defense and the long drawn-out efforts of the 
army till its withdrawal in January, 1916, were costly failures. There was 
no high control from London of all the forces, political, naval, and military, 
to make concerted effort, and Russia collapsed in consequence. In the 
meantime, the Germans felt it necessary to open the sea to German trade. 
The overland rush at France had failed; a long war was in sight, and the 
Germans then decided to use their superiority in submarines, mines, and 
torpedoes, for a trade war. 

If the submarines should be successful against English trade, the war 
quickly would be won by them, while if the English continued to control 
the surface of the sea, Germany would probably lose, although not so 
quickly. But the German submarine threat against passengers’ lives out- 
weighed the British interference with commerce, in the estimation of the 
great neutral nation, the United States. Here the German weakness is 
clearly brought out by the author. The German military leaders did not 
seek to understand American psychology and the point of view of Ameri- 
cans. They understood the technique of war much better than the Allies, 
but they did not understand international politics, and when the German 
General Staff overruled the chancellor on this question of the United 
States, it was the fatal step that led to their defeat nearly four years later. 
In order that the Germans might sink British shipping and that the Allies 
might stop German commerce, the practice of the war violated all the 
canons of so-called international law. To cope with new conditions, new 
methods of warfare were necessary, and it appeared that international law 
lacked effective sanction. It became manifest that dread of neutral dis- 
pleasure would be the chief touchstone of belligerent conduct. The allies 
were frankly deferential to American opinion and Captain Frothingham 
shows that, contrary to the general belief, Germany was sensitive, too; but, 
in the end, the German civil authorities vielded to military views as to war- 
fare and incurred the penalty for violating the rules of war as they existed 
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in the mind of the American people. The penalty was that America turned 
from neutrality to hostility. 

There is no sanction to international law except the opinion of the world, 
and that opinion is effective only when some nation is willing to make war 
to enforce the rule. All this is evident in the narrative and is most in- 
structive. An interesting point brought out is in regard to the provisions 
made by the English against an invasion of England and the entire failure 
to comprehend the actual situation as Germany saw it in that respect. The 
government maintained unnecessary troops in England for defense, and 
assigned a defensive role to the British Grand Fleet, whereas the British 
naval authorities should have insisted that any invasion was improbable 
and if attempted, should have been met by submarines, leaving the fleet free 
for duties of offense. But it appears that British naval officers were better 


as administrators than as masters of war. They accepted a defensive 
attitude against an attack never contemplated by the enemy. 
Thus, by the end of 1915, the Russians had been defeated, 


So the allied troops were 


3ulgaria had 
entered the war, and Serbia was overwhelmed. 
withdrawn from Gallipoli and with others from France had established 
themselves at Salonica. This threat was maintained by sea power till the 
latter part of the war, when it materialized as an important factor in the 
final victories. 

By their successes of 1915 the Germans were encouraged to take the 
offensive in 1916, both by land and sea. The unrestricted U-boat warfare 
was meant by the general staff to be the main feature of the naval work of 
1916. This was opposed by the chancellor, who did not -wish to offend the 
United States. 
phatic protest of the United States led to the postponement of the sub- 


The incident of the Sussex, early in 1916, and the em- 


marine campaign and a consequent change in the policy of the German 
Navy. The Germans, thereafter, sought opportunities to draw out the 


sritish fleet and interpose between its detachments. [For this purpose a 
hombardment of the eastern shores of England was undertaken in April, 
but little came of it. 

At this time the German fleet was not prepared to make tactical use of 
its submarines in close cooperation with its surface fleet, but the British 
On the other hand the 


As Captain Frothing- 


did not appreciate this and dreaded them unduly. 

British naval strategy for 1916 repays examination. 
ham says, Admiral Jellicoe should be considered not only as an individual 
officer, but as representing the prevailing doctrines of the British Navy 
approved at the Admiralty. 
to destroy the hostile fleet, but he regarded it as of greater importance to 


The British commander-in-chief was anxious 


maintain complete surface control of the sea, in spite of submarine and 
He knew 


he was superior in numbers to the German High Sea Fleet, but he was 


mine dangers of whose tactics and importance he was uncertain. 


resolved not to risk entanglement with submarines or mines while engaging 
the hostile fleet. 
May 31. 


This is the key to his conduct in the great battle of 


It appears from the author’s account that, at the Battle of Jutland, 
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the British fleet was inferior to the Germans except in numbers and Weight 
of broadsides. The German fleet was better protected, with better sights 
and fire control, and had better tactical training. 

After the sortie of April, the German fleet remained in port till the 
middle of May when it was ready to repeat its April maneuver of bom. 
bardment to draw out the British fleet and seek an opportunity to attack jt 
when divided. Submarines were sent to take station off British ports, and 
arrangements were made for reconnaissance from the air. But the weather 
was unfavorable for dirigibles and the fleet sortie was delayed until near the 
end of the U-boats’ endurance on the cruise. Then the aid of the airships 
was renounced, and the German fleet went out at daylight on May 31, 
moving towards Norway, whence it was the expectation that the battle 
cruisers would be reported to England and draw out the British fleet 
Admiral Scheer thought this would be a safer move than one towards the 
British coast, which he had contemplated when he expected reconnaissance 
by air. However, the British Admiralty learned on May 30 that the Ger- 
mans would probably soon get to sea and, accordingly, the British fleet got 
out on May 30, before midnight, and contact between the advanced light 
cruisers of the hostile force took place at 2:30 P.M. on the thirty-first, and 
between the battle cruisers at 3:30. During this precious hour, the battle 
cruisers repeatedly altered course and, although they were moving at re 
duced speed, Admiral Beatty made no effort to cause the fast battleships 
accompanying him to close up to support him, although they were only a few 
thousand yards off. In consequence, the British battle cruisers were 
severely punished in the ensuing engagement with the German battle 
cruisers. The German ships proved much superior. At 4:32, the German 
battleships sighted the engagement and the British turned north towards 
their main body, with the battle squadron now somewhat nearer the battle 
cruisers and following them. 

From now on, the task of the British forces under Admiral Beatty and 
engaged with the enemy was to guide the main fleet into favorable contact 
with the Germans. According to the author’s account, Admiral Beatty 
failed and so the commander-in-chief made a poor approach. In accordance 
with his well-considered doctrine, he was cautious in closing, for fear of 
submarines and torpedoes. The German fleet presented itself in a way most 
advantageous to its stronger enemy, yet, by superior handling, the former 
withdrew without much damage and was lost to sight of the British. But 
darkness was approaching, many torpedoes had been expended, and some 
German battleships had much reduced their ammunition supply. So, to 
effect a final break-away for the night, Admiral Scheer again approached 
the enemy, made a thrust with battle cruisers and torpedo boats, and again, 
by the most skilful handling, withdrew into the haze without much damage. 
Admiral Scheer then decided to proceed to port, fighting his way if neces- 
sary, but general fighting was unnecessary, for the British commander-in- 
chief, in accordance with his long-studied views, resolved to avoid night 
action and proceeded on a southerly course while the enemy crossed his 
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wake on the way home. There was firing during the night and some losses 
to both sides, but the battle was over. The Germans had been maneuvered 
with far greater skill and suffered only half the tonnage loss of the 
much more numerous enemy. It is not a battle which will be a pride to 
the British Navy. 

Nevertheless, mistakes are at least as instructive as successes, and the 
situation, as it appeared to the British commander-in-chief when he per 
sonally sighted the enemy, is worthy of the most thoughtful consideration 
by all naval people. He withdrew from the enemy to avoid torpedoes. He 
also might have dodged them by turning towards them as is now thought 
good practice. But to put it plainly, by this account, after two years of 
warfare the British fleet does not seem to have been well prepared for 
battle. Admiral Jellicoe adhered to his preconceived course of action ar- 
rived at by cold consideration long before, and refused a good opportunity 
to destroy the enemy in order that he might be sure of remaining in control 
of the sea after the battle. He did not take into account, as a factor, the 
probable condition of the enemy after two hours of fighting. 
short of torpedoes and the leading battleships were short of ammunition 


They were 


In brief, as this reviewer has remarked before, the British leaders show 
more evidence of training in peace administration than for war, and we 
of the American Navy should profit by the omission, not to fail that way 
ourselves. Admiral 
Beatty and his character, he would probably have been more controlled by 


From what is known on this side of the ocean of 
his emotions, if in the place of the commander-in-chief who did not swerve 
from his plan, and Beatty would have closed with the enemy at about 6:30 
and, perhaps, won a great victory even if there had been considerable loss. 
But as a subordinate, Beatty was not helpful to his commander-in-chief. 

Admiral Scheer shines by contrast as a bold, admirable tactician, whose 
well-trained fleet was perfectly in hand and responsive to every demand 
upon it. 

The German success at Jutland led the military leaders to insist on 
a renewal of unrestricted U-boat warfare, which was thought necessary to 
cut off English supplies. That the United States might enter the war did 
not seem of great military importance. The that the 
Allies also failed to appreciate the political influence of the United States 
They thought that their own submarine defense 


author indicates 
at this stage of the war. 
had checked the German U-boats, whereas it was the diplomatic protest 
of the United States. Consequently, the after 
preparation, again sent out their submarines in force, the Allies had not 
profited by the respite to improve their submarine defenses. The German 
High Sea Fleet was now to take the duty of facilitating and covering 
U-boat activities. 

During the last three months of 1916, the U-boats were used in accord- 
ance with the ruies for surface ships and brought about changes in the 
allied method of handling shipping to meet the losses. Nevertheless, the 


when Germans, good 


method of patrolled areas was not very satisfactory, and it needed the 
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unrestricted attacks beginning in 1917 to cause the Allies to adopt the 
centuries-old method of convoy, which proved so much more effective as 
defense. During 1916 the general course of the war seemed to the German; 
satisfactory. They had ruined Russia, overcome Roumania, the new bel- 
ligerent, and held the Allies on the western front. They now undertook 
to win the war in defiance of public opinion of the one all-important neutral 
nation. 


Here the volume closes. It deserves the closest attention of students of 
politics and of war. It shows the necessity for wise combination of political 
considerations with military ones. Both sides failed. In Germany the 
military leaders overrode the opinion of the foreign office, seeing the mili. 
tary situation before it with the greatest clarity, but seeing nothing else. 
On the allied side, particularly in England, which was the chief maritime 
combatant, the civil view of warfare was predominant. It cannot be said 
that this view overrode the military view, for Admiral Jellicoe and the 
Admiralty themselves were inclined to the usual view of civilians, and were 
more occupied with security for England and England’s trade than they 
were for the ruin of Germany. They were more preoccupied with what 
Germany might do to England than with what England might accomplish 
against Germany. There was no danger of an invasion of England, but 
the navy did not assert it and act on that opinion. This attitude of mind 
is one which does not lead to success in war. 

For naval officers the lesson of this volume, as of the preceding one, is 
that of the inscription addressed to the knight of fable entering the er- 
chanted castle: “Be bold, be bold, be not too bold.” The first part was 
applicable to English policy, the second to the Germans. 

Since politicians throughout their careers are interested in the problems 
of peace and make little attempt to understand those of war, it seems 
necessary that the necessary liaison between diplomacy, policy, and warfare 
must be provided by requiring military leaders to be more or less familiar 
with international politics, diplomacy, and with the point of view of foreign 


peoples and governments in regard to the world 


TWENTY-FIVE YEARS, 1892-1916, Lord Grey's Memorrs. 
By Viscount Grey of Fallodon, K.G. 2 vols. Stokes, 1925. $10 


The twenty-five years covered by Lord Grey include those immediately 
preceding the World War and the first half of that war. Lord Grey is the 
leading British authority on British foreign affairs, having been in the 
sritish Government as foreign secretary from 1905 to 1916. He entered 
Parliament in 1885 as a Liberal; was under-secretary of state, 1802 to 1895, 
and a member of Parliament in opposition from 1895 to 1905. 

To enable the reader to understand his Twenty-five Years, Grey outlined 
the situation existing immediately prior to 1892 in English foreign affairs, 
whith in brief was: 


— 
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Britain generally sided with the Triple Alliance—Germany, Austria, and 
Italy—then the most powerful European alliance, and opposed Russia and 
France in all parts of the world. 

Under Beaconsfield, Britain barred Russia from the Mediterranean; 
under Lansdowne, she barred Russia from the Persian Gulf; under Balfour, 
she opposed Russia’s entrance to Port Arthur, and when her resistance was 
unavailing, seized Wei Hai Wei as a counterpoise. During this same period 
she opposed France generally throughout the world and especially in Africa 
and in China. Her navy was avowedly built to equal that of Russia and 
France, her two nearest naval competitors. In Europe the Triple Alliance— 
Germany, Austria, and Italy—was opposed to Russia and France. The 
continual bickering between England and Russia, and England and France, 
gave Germany, the leading spirit in the Triple Alliance, opportunity to put 
pressure on either party, and Grey says Germany made England pay for 
German support against France in its peaceful penetration of Egypt. 

From 1895 to 1899 the relations between Britain, Russia and Trance 
became more strained. The war with the Boers in 1899 revealed toa 
England that she was completely isolated in Europe and that she must add 
Germany to her potential enemies. The same year Germany refused an 
alliance with Great Britain, offered by Chamberlain, the father of the 
present British foreign minister. By 1900 Germany’s determination to build 
a big fleet became apparent to Great Britain. Deprived of European allies 
and alarmed at her isolation, England went to the Far East and allied 
herself with Japan in 1902. 

One purpose of the Japanese alliance was soon accomplished, namely, 
the defeat of Russia in 1905, but before this time British policy had found 
it necessary to take a more decided stand in regard to European alliances. 
Britain could no longer afford her ‘splendid isolation,” the boast of the 
previous British generation, and France, smarting under repeated German 
threats which culminated in the forced removal of Deleasseé, her foreign 
minister in 1905, welcomed England's friendship; the two countries quickly 
settled their colonial problems and then agreed to give diplomatic support 
to each other in all parts of the world. The entente between England and 
France was initiated by the Unionists but the Liberals acquiesced heartily 
and Grey emphatically voices his approval of the era of good will that set 
in between England and France. 

Grey became foreign minister in 1905 in the midst of the first Moroccan 
crisis and his first important decision was to permit the high command in 
the British Army to arrange directly with the French military attaché the 
methods of cooperation between the British and French Armies. As the 
members of the British Government were all electioneering in various parts 
of the country, Grey was only able to consult with the Prime Minister and 
Secretary of War, who consented to the arrangements for possible partici- 
pation of the British Army in Europe on the side of France with the dis- 
tinct understanding that the British Government was not committed to war 
and would not be committed unless British public opinion favored entering 
the war. Meanwhile, Great Britain would energetically support France by 
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all diplomatic means. This crisis passed without war but it revealed to 
Germany that England was definitely committed to the Dual Alliance. Grey 
did not inform the othe: members of the cabinet of the arrangements being 
made between the British »nd French Armies until several years later. He 
carefully explains the reasons for this omission; but his explanation did not 
convince all his colleagues and he was severely criticized after the war by 
Lord Loreburn, a member of the Government, who was kept in ignorance 
of this important decision. 

England realized that as a potential ally of France she could not cop. 
sistently continue her opposition to Russia, and sought an understanding 
with Russia. Negotiations between Russia and England crystalized into q 
convention signed on August 31, 1907, containing arrangements on the sub- 
ject of Persia, Afghanistan, and Thibet. This agreement between Russia 
and England, which logically followed the agreement between France and 
England, caused the British Government considerable trouble. It was op 
posed by many of the Conservatives who did not believe in the good faith 
of Russia or the wisdom of the alliance, and by many of the Liberals who 
were opposed to any form of agreement with the czardom. To remove the 
constant friction with Russia over Persia, England joined that country in 
the partition of Persia under the euphonious term of “spheres of influence.” 
The memoirs indicate that Grey did not thoroughly approve of this pro- 
cedure but he considered the friendship of Russia and England so necessary 
to the peace of Europe that he consented to a “lesser evil.” Grey acquiesced 
in Russia’s expulsion of Morgan Shuster, the American financial expert 
who was reestablishing Persian finances, but eventually was forced to warn 
Benckendorf that if Russia continued her policy of making trouble in Persia, 
the friendly agreement between England and Russia might cease. The 
Czar’s action in suspending the Duma in 1906 put a great strain on the en- 
tente, but Grey was resolved to resign rather than abandon the Anglo- 
Russian entente and managed to weather these squalls. 

The foreign office under Grey found it necessary to oppose the Young 
Turks who overthrew the sultan, Abdul Hamid, commonly called “the 
butcher,” in 1908, although British public sentiment was on the side of the 
Young Turks. This action had important consequences, for it definitely 
aligned Turkey on the side of the Triple Alliance. Turkey would have 
eventually been found on the side opposed to Russia in any event, but the 
resentment of the Young Turks threw them into Germany’s outstretched 
arms, and led to the Germanization of the Turkish Army in 1914. 

Grey describes the various crises which arose between Germany and 
France over Morocco and the support given France by Britain. He omits 
to state that the price of the British support of France in Morocco was 
French support of Britain in Egypt and Soudan. He tells of the seizure 
of Bosnia by Austria in 1908; of Tripoli by Italy in 1913; and of the 
Balkan War of 1913. He modestly refrains from recounting the important 
part he played in making peace in the Balkans in 1913, which was the out- 
standing diplomatic achievement of that decade, comparable to Roosevelt's 
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making peace between Russia and Japan. He brings into relief those events 
between 1908 and 1014 which showed the deep hostility between Austria 
and Russia over the Balkan states and the inevitability of war unless one 
country or the other gave way. 

It had been the policy of Britain to oppose the acquisition by Germany 
Grey at one time 


of ports or coaling stations m any part of the world. 
considered the advantages of changing this policy, but did not, and observes 
that in the light of Germany’s conduct during the war, and the advent of 
the submarine, this policy of opposition to Germany was wise. 

As secretary of state, Grey was an ex-officio member of the Council of 
Imperial Defense, founded by Balfour in 1904. He was in regular consulta- 
tion with the responsible officers of the British Army and Navy and proba- 
bly knew that European statesmen believed with Clausewitz that “war is 
only a continuation of state policy by other means.” Grey says he was 
under no delusions about the selfishness of the German policy and that he 
really did not expect any altruism in foreign affairs, that British foreign 
ministers were guided by the interests of Britain. Yet, in another place he 
says, “great armaments lead inevitably to war,” develops this idea and his 
conclusion is “that competitive armaments are the primary causes for war.” 
This statement of Grey, in view of the frankness with which he has dis- 
cussed the foreign relations of Great His own book 


contradicts this conclusion and indicates most clearly how the conflicting 


3ritain, is astonishing. 


interests of various European nations gradually led to the competitive 
armaments and when the conflicting interests could no longer be compro- 
mised at the expense of weaker and more backward nations the big powers 
went to war, not willingly but rather than give up any of their interests. 
At the close of the Franco-Prussian War in 1870 Britain was in posses- 
This had 


mainly as the result of wars waged against Spain and France. Yet, since 


sion of the largest colonial empire in the world. she secured 
1870, by simply possessing the strongest navy in the world, with no serious 
3oers, she had added to this empire, the following : 


T8&6 


fighting except with the 
Upper Burma, 
Soudan, 1898 
Wei Hai Wei, 1808 
Transvaal, 1899 
Southeast Persia, 1907 


Cyprus, 1878 

Baluchistan, 1876 

Egypt, 1882-1914 

Nigeria, 1884 

British East Africa, 1884-87 
She picked up other minor parcels of territory during this time but these 
are the important acquisitions. 

Other European powers were doing likewise, particularly Russia and 
France. In 1908 Austria annexed Bosnia and Herzegovina. In 1913 Italy 
annexed Tripoli. Germany, the strongest member ot the Triple Alliance, 
was seeking to control Mesopotamia and to dominate the finances and in- 
dustry of the Turkish Empire. If there had not been a trained soldier in 
Europe, or a single European gunboat, this land greed would have caused 
the European war and perhaps sooner than if these armed forces existed. 
The only occasion for surprise is that Europe preserved the peace for almost 
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forty-four years in spite of scrambles for territory in all parts of the world 

These memoirs recite the difficulties Great Britain had in preventing 
neutral goods reaching Germany. Naval officers will gain some idea of the 
statesman’s point of view by learning the pains Grey took to avoid offending 
the United States. Public opinion in England, led by the military, criticize 
Grey for restraining the British Navy, yet severity of treatment of Ameri. 
can commerce would easily have led to an embargo of American goods to 
the Allies which would have been disastrous. Grey’s great contribution to 
his country during the World War was his skillful handling of the rela. 
tions with the United States. The personal confidence which existed between 
Page, the American ambassador, and Grey was an important factor in this 
success. The attacks of German submarines on American and other neutral 
ships strengthened Grey’s position, and he, from his point of view, quite 
properly took advantage of American indignation with Germany to increase 
British interference with American commerce. He wisely provided payment 
for all American goods illegally detained. He frankly states the object of 
his diplomacy was “to secure the maximum of blockade that could be en- 
forced without a rupture with the United States.” 

Perhaps the most interesting new information in the memoirs is the 
memorandum drafted by Colonel House in February, 1016, giving the con- 
ditions under which President Wilson offered to mediate between the belli- 
gerents, with the important proviso that if the conditions were not accepted 
by Germany, the United States would probably enter the war on the side of 
the Allies. The affairs of the Allies at the end of 1915 were in very bad 
shape but neither Briand (to whom the contents of the memorandum were 
divulged) nor Grey considered it feasible to propose terms of peace to 
Germany. 

From the ripeness of his experience Grey gives valuable testimony con- 
cerning the relation of the civil and military authorities during war: “The 
part of a civilian government is to see that the highest professional posts 
in the Admiralty and the War Office, and the chief commands in the Army 
and Navy are filled by soldiers and sailors best qualified for them; and 
that these are supported in the use of the armed forces.” And he describes 
the ideal civilian war minister as “one who knows and observes his own 
limitations, who sets himself with ability to discern, to organize the best 
military opinion, to focus and support it, and who by experience and train- 
ing knows how to manage a cabinet.” 

Grey generously offers to share some of the blame attached to Churchill 
for his Antwerp flair; he does Churchill’s reputation little good by ex- 
posing Churchill’s idea that one big German gun was the sole trouble and 
that Churchill’s inspiring presence would enable Antwerp to hold out until 
a British and a French Division could drive off the German investing force. 

In a résumé of the military features of the Dardanelles Expedition he 
practically leaves out Churchill, who played the largest part in that ill- 
starred expedition. Discussing the diplomatic features of the Dardanelles 
Expedition he lays bare the jealousies that prevented the Allies accepting 
the help of the Greeks, lest Russia be offended. He accepts full responsi- 
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bility for refusing the Greeks’ offer to enter on the side of the Allies in 
September, 1914, lest Turkey join Germany, and Russia get more interested 
in Constantinople than in fighting Austria. After events have failed to 
justify this action, Turkey entered the war in October; Russia in the first 
moments of the war gave proof of her attachment to the Allies and Grey 
should have found some solution to Russian and Grecian counter claims. 
Russia was undoubtedly a difficult ally but Grey had built his whole foreign 
policy around Russian-British friendship and he had found ways of keeping 
Russia in line up to this time, and he should have made the attempt, par- 


» ticularly as he knew that Turkey would sooner or later join Germany. 


Grey’s statement that Rumania entered the war voluntarily is hardly ac- 
curate. Buchanan, the British minister to Petrograd, bears witness that 
the Allies, particularly Russia, had been offering Rumania various induce- 
ments to enter the war, and finally, when Brusiloff’s last offensive was under 
way, General Alexieff let it be known at Bucharest that if she allowed the 
present favorable opportunity to pass, her intervention would leave Russia 
indifferent. In view of Brusiloff’s proximity to Rumania this was practi- 
cally an ultimatum. 

Even Grey’s enemies testify to his straightforwardness and his earnest 
desires for peace. His peace credentials are written by Prince Lichnowsky, 
German ambassador, and Count Mensdorff, Austrian ambassador. His 
American friends included President Roosevelt and Ambassador Page. 
British policy under Grey was substantially the same as under Salisbury, 
Chamberlin, Rosebery, and Lansdowne, but he gave it a more pacific turn. 
He completed the conciliation of France and Russia, he brought peace to 
the Balkans in 1913, and was sincerely seeking, with fair prospects of suc- 
cess, an accommodation with Germany, when the strife between Serbia and 
Austria, backed by Russia and Germany, first engulfed Europe, and finally 
Britain. 

‘ W: DOP. 


OF NAVIGATION. 


A Younger Brother of Trinity House. 


By W. B. Whall, 


292 


THE ROMANCE 
Master Mariner. 
pages, illustrated, 16s. 


Ltd. 


Reviewep By REAR ApMIRAL J. A. Hoocewerrr, U. S. Navy, RETIRED 


London: Sampson Low, Marston Co., 


An interesting and delightfully illustrated history of the sea from the 
earliest recorded times. 

The book is not only interesting, but instructive, especially to seamen. 
In reading it, one looks again and again at the illustrations of old-time 
ships; and I found it worth while to go over the illustrations with a magni- 
fying glass to get ‘he details of the rigs of the different periods and note 
the developments. 

To the old sailor who remembers the days of sails, wooden ships, and 
long cruises, the book is a delightful call back to his youth, while those 
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who now follow the sea as a profession or for recreation are reminded of 
their noble heritage and of the accomplishments possible with knowledge 
and means that in this day seem insignificant. 

But now, as then, the same qualities of leadership shown by successful 
old-time mariners in Captain Whall’s book are necessary to great accom- 
plishments at sea even with the means now available; and, for that reason 
if for no other, every man of ambition to excel at sea should read The . 
Romance of Navigation, for, instinctively, it is permeated with a sailor’s 
viewpoint, and many of our histories are by landsmen with a landsman’s 
limitations. 

While Captain Whall shows to the careful reader that study, determina- 
tion, a definite aim, knowledge of how to handle men and keep them fit, 
and perseverance in the face of difficulties has been common to all great 
seamen, I wish he had brought out more clearly how necessary at sea is 
constant watchfulness and ability to read the signs of the sea and the 
heavens and to profit by them. In these days of refinements in navigation, 
we are prone to minimize the value of the lead and lookout with their many 
meanings to the initiated, and to put too much trust in the instruments and 
information furnished us, without remembering that it is the knowledge 
and proficiency of the man who uses them that determines their value. 

May Captain Whall’s book be read, not only for the pleasure to be gained 
by reading it, but as an incentive to further reading about our profession 
and its masters, and may it encourage other sailors to add their part to the 
literature of the sea. 


MARITIME CONNECTICUT DURING THE AMERICAN 
REVOLUTION, 1775-83. By Louis F. MippLesrook. 2 vols. 
Publication of the Essex Institute, Salem, Massachusetts. 


SALEM VESSELS AND THEIR VOYAGES. By Georce 
GRANVILLE PutNaM. Series III. Publication of the Essex 
Institute, Salem, Massachusetts. 


REVIEWED BY CAPTAIN THOMAS FROTHINGHAM, U. S. Navy, RETIRED 


In these two most recent publications, the Essex Institute has continued 
its good work of transmitting to us the American traditions of the sea. 
The sea has been the breath of life for Salem and for Essex County, and 
the Essex Institute, within its walls and through its publications, is keeping 
this life of the sea vital for Americans. In this anniversary year of the 
American Revolution, the regard of Maritime Connecticut is most timely. 
In the conventional histories of the American Revolution too much emphasis 
has been given to the cut and dried accounts of military campaigns. The 
fact is that the formal battles of the Revolution did not give the true measure 
of this epoch-making war. On land and on sea it took a course of its own 
that was different from all former wars. On land, for the British to win 
set battles meant little, so far as concerned subduing and occupying the 
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country. On the sea, the Americans, almost without a semblance of a 
Navy, accomplished astonishing results. 

This last was the natural result of ovr origin. The American Colonies 
were only a fringe of settlements extending back from our seacoast. Aj | 
their first settlers had come from over the seas. Before the Revolution, 
American sailors had been on every sea that was navigated in those days, 


. They had learned to fight to preserve their ships. And, at the outbreak of 


the Revolution, they took to fighting on the seas as ducks would take to 


water. Anything like a Navy that could compete with the British Nay | 


was out of the question, of course, but the Americans swarmed out to the 
seas in craft of all kinds—and the ravages of the -American_ privateers 
actually became a decisive element in our war for freedom. In the Reyo. 


lution they destroyed about 600 British ships of the value of $18,000,000~ 


very great losses for those days. 


This is not generally known, but in Parliament the one strongest argu- 


ment for letting the Colonies go was this unprecedented loss of British , 


shipping, for which no compensating loss could be inflicted upon the 
Americans, 

The two volumes of Maritime Connecticut contain most complete accounts 
of the activities of the natives of the state on their coasts, on the adjacent 
waters, and on the high seas. It is a vivid picture of this phase of the 
Revolution. The work is no mere catalogue of ships. For in it the reader 
will find the whole atmosphere of our seagoing ancestors, their ships, their 
crews, their equipment, their lives, their songs. 

The ventures and voyages of these Connecticut men reflect the origin 
of the United States Navy, which sprang from sailormen fighting. sailor 
fashion, not from military forces put on board ship as was the case with 
other navies. The astonishing enterprise of these Revolutionary Americans 
of Connecticut also ranged from Arnold’s galleys on Lake Champlain to the 
American Turtle of David Bushnell. This last was truly an extraordinary 
product, as it was the ancestor of all submarines. An account of it is given 
in this work. 

The two volumes are of fascinating interest, apart from their great value 
as records. The tables, documents, and letters give a picture of the “time 
that tried men’s souls.” This, from Sir George Collier, Commodore of the 
British Fleet in New England Waters, 1776-79, should be quoted as to 
New Haven: “That place is a spacious and very considerable town; it has 
the largest university in America, and might with propriety be styled the 
parent and nurse of rebellion.” 

The illustrations, diagrams, and so forth, are well chosen to add te the 
interest. 

The third volume of Salem Vessels and their Voyages, as its name implies, 
is another record of the days when Salem men and Salem ships were 
engaged in trade over the distant seas. Their close touch with naval war- 
fare is in evidence through the picture and discription of the celebrated 
Salem ship America, the most successful of all the American privateers, 
which took over $1,000,000 in prizes and was never outsailed or outfought. 
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But most of the volume is devoted to more modern ships and_ their 


ventures in trade all over the world. These often came in troublous 


places, as was shown by the experience of one of the Salem captains with 
the notorious filibusterer, Walker, in Central America. The book has many 
pictures of Salem ships and of Salem captains, and the faces of these last 
Their comments as to 
their ships prove that they regarded them as personalities. One of the 
“T almost believe that the Sooloo could find her own 


are enough to show that they were a resolute lot. 


captains wrote home: 
way out here (Manila) alone, so many times has she been over the route.” 

Those brave days had their climax in the clipper ships—and then the 
whole structure fell away rapidly. Of one of these Salem ships the New 
York Herald wrote in 1869; “The new clipper ship Hiyhlander, now loading 
for San Francisco at Pier 11, East River, is well deserving of the attention 
of all those interested in the growth and prosperity of our shipping.” At 
this time captains and owners thought nothing could ever supplant these 
Yet in 1888 ap- 


For 


most graceful products of the American ship designers. 
peared this: “The ship Highlander, 1286 tons, has at last been sold. 
nearly two years she has been lying idle near the Wall Street Ferry, where 
she has been regarded by the dock-hands as a land, or rather water-mark.” 
This is an epitome of the course of events that drove our sailing shipping 
from the high seas. But the call of the sea is still strong in our American 
blood, as witness over 550,000 Americans in the United States Navy in the 
World War, a total far ahead of the personnel of the British Navy at its 
maximum. And it is reading such books as these two publications of the 
Essex Institute that will keep Americans thinking in terms of the seas. 





REPORT OF PRESIDENT’S AIRCRAFT BOARD: 


After quoting the correspondence of President Coolidge which resulted 
im the convening of the Morrow Board, its nine members unanimously 
submitted the following report: 


We held our first meeting Thursday, September 17, and organized by the 
election of Dwight W. Morrow as Chairman, Arthur C. Denison as Vice 
Chairman, and William F. Durand as Secretary. 

Thereafter we held public hearings for four weeks, having before us in 
person ninety-nine witnesses, of whom more than half were actual flying 
men. We designedly gave the greater portion of the time to hearing those 
men who had actual air experience. This seemed desirable because there 
has been a widespread impression among flying men that their point of 
view and professional opinions have not been enough considered, that large 
matters of policy have been determined by men without flying experience. 
Through the hearty cooperation of the War and Navy Departments we 
were able to make clear to the flying men that the opinions desired of them 
were their personal opinions, whether or no those opinions coincided with 
the opinions of the departments. 

In addition to the flying men, we have heard from the Secretary of 
War, the Secretary of the Navy, the Postmaster General and the Secretary 
of Commerce, as well as from their technical advisers and the heads of 
their bureaus and departments. We have heard representatives of the 
National Advisory Committee for Aeronautics. We have heard the Chair- 
man of the Appropriations Committee of the House of Representatives. 
We have heard the leaders of the aircraft industry. 

Further, we have had the advantage of the testimony heard by the 
Committee on Military Affairs of the House of Representatives on H. R. 
10147 known as the Curry Bill and the testimony taken by the Select 
Committee of the House of Representatives, Sixty-eighth Congress, known 
as the’ Lampert Committee. At the time of preparing this report his last- 
named committee has not yet reported. Through the courtesy of the 
committee, however, the printed record of its testimony has been made 
fully available to us. We have also had the opportunity of examining the 
the testimony taken in various other hearings before congressional com- 
mittees, and likewise the published reports of other governments upon 
their aircraft problems and the numerous studies that have been made by 
private organizations in this and other countries. 

We have kept steadily in mind the mission which you gave us. We 
are not primarily concerned with questions of army discipline. These are 
problems with which armies always have to deal and always will have to 
deal. They must be dealt with through the ordinary channels. They do not 
fundamentally affect the problem upon which you have asked us to report. 


THE CONFLICT IN THE TESTIMONY 
The one thing that stands out clearly at the very outset of a considera- 
tion of the problem is the great conflict in the testimony. This conflict 
extends not only to matters of opinion, where it is necessarily to be ex- 
pected—indeed, where to some extent it is to be desired—but also to what 





*Epiror’s Note: The recommendations of the Lampert Aircraft Com- 
mittee will be found in this issue following the report of the Presidents 
Board. Both reports are from the N. Y. Times 
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seem to be differences in statement of fact. There are some real conflicts 
on questions of fact. In most cases, however, the apparent differences in 
fact are merely different conclusions resulting from partial statements 
of fact. 

There is apparently a wide divergence of opinion as to the number of 
usable airplanes under the control of the United States Army and Navy; 
as to the number of airplanes in use by other first-class powers; as to 
the effects of bombing and of anti-aircraft fire; as to the physical pos- 
sibilities of aircraft in carrying bombs and the distance they can be carried ; 
as to the extent of the civilian use of aircraft here and abroad; as to the 
extent of industrial preparedness here and abroad. 

We are told that the United States Army has available for use 1,396 
good airplanes, and that it has available for use only thirty-four good 
airplanes; that America stands far beyond Japan in number of airplanes, 
and that Japan stands far behind America in number of airplanes; that 
anti-aircraft fire has no effect upon air attack, and that anti-aircraft fire 
is one of the greatest menaces to air attack; that the United States is at 
the present time open to air attack from overseas from all sides, and that 
the distance from which an effective air attack can be launched is not more 
than 200 miles; that the air mail service between Chicago and New York 
does not yet commercially pay, and that an air service between New York 
and Peking should be established and that the saving in transportation of 
commercial paper alone would pay its expenses from the beginning. 


AVIATION BEFORE THE WAR 

In all this confusion of opinion one fact stands out clearly. During 
the past generation a great new factor has come into men’s lives. Men 
have learned to fly. They are still subject, of course, to the laws of grav- 
ity; but they have learned to rise from the ground in heavier-than-air 
machines, to propel themselves above the ground, to control with skill their 
speed and direction and to carry substantial weights with them. This has all 
happened within a little more than twenty years. On December 17, 1903, 
Orville Wright flew a power-driven airplane at Kitty Hawk, N. C. The 
world did not appreciate what had happened. During the next few years, 
until the outbreak of the World War, there was steady progress in air- 
craft accomplishment based largely on the development of the light gasoline 
engine. Progress in Europe was greater than in America despite the fact 
that the airplane had come from this country. This may be attributed in 
part at least to the greater pressure upon European countries during those 
years to prepare for war. Apart from the possible war use, however, 
airplanes were largely the playthings of inventors or of sportsmen. 


IMPETUS THE WAR GAVE TO FLYING 

With the outbreak of the World War there was removed from aircraft 
development one of the great limiting factors, to wit, the question of ex- 
pense. No cost was too great for anything for the war. In all the European 
nations the Governments turned their attention to the use of aircraft. 
When the United States entered the war in 1917 a great deal of this 
European development was unknown to us. All of it had to be assimilated 
rapidly. Like the other countries of the world, the primary purpose of the 
United States, of course, was to develop as quickly as possible such air 
power as might contribute to the shortening of the war. 

A colossal effort was made and a colossal industrial machine created 
from practically nothing. More than 16,000 airplanes, with motors, were 
delivered by American manufacturers. In addition approximately 25,000 
motors were produced and at the time of the armistice were being provided 
at the rate of 4,000 per month. Competent authorities believe that by 
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March, 1919, the country could have been producing 10,000 Liberty motors 
a month. In aircraft, as in many other lines of America’s endeavor 
things that were gotten ready for possible campaigns in 1919 and 1920 were 
fortunately not needed. How much that unused preparation contributed 
to the shortening of the war no one can tell. 


Tue CONTROVERSY SINCE THE WAR 

With the coming of the armistice the United States began to liquidate 
a vast war machine, at the same time endeavoring to retain and further 
extend the scientific and technical knowledge which the war experience had 
brought. The severe liquidation brought a violent wrench to all industries, 
including those furnishing aircraft. Moreover, the reduced army of peace 
meant reduction in rank and curtailment of opportunity for all officers in 
the army. 


It is not unnatural that the controversy which arose between the newer 
and the older arms of that service should have raged with some bitterness, 

Various causes have been assigned for that controversy—the prejudice 
of the older arms of the service against the new arm, the lack of discipline 
of the new arm, the fact that the casualties in the new arm are much 
greater than in any other arm of the service, the sensational character of 
the airman’s work even without exaggeration, the readiness with which that 
work may he exploited by those seeking sensation, the violent propaganda 
of interested parties. Any and all of these causes have been put forward. 
It is impossible to attribute the controversy to any single cause, particularly 
in view of the fact that it has gone on in much the same terms in every 
country that participated in the war. 

The conflict is one between the old and the new, emphasized by the 
sharp adjustments required in a period immediately following a great war. 
Such conflicts of thought have gone on from the beginning. They will go 
on until the end. It is in many ways desirable that they should go on, even 
in armies, subject always, of course, to that essential discipline without 
which an army becomes a mob. What is needed is a more generous appre- 
ciation by each side of the difficulties of the other side. On each side there 
is need of patience with what seems the unreasonableness of the other side. 
The fundamental problem may not be settled. It may, however, be under- 
stood if men will approach it with less feeling and more intelligence. 


METHOD oF APPROACH 


In taking up the actual problems with which our study has been con- 
cerned it has seemed to us useful to divide our report into two parts. In 
Part One we put forward a series of questions covering some matters in 
controversy, which, despite the conflict in testimony, admit of answers. 
Having answered such questions as the evidence before us requires, we 
then consider in Part Two some positive action that we think should be 
taken to improve the air services—first, with reference to the army; second, 
with reference to the navy, and, third, with reference to industry as the 
source of supply for aeronautic matériel. 


In suggesting remedies we rest upon the sound principle that no solution 
proposed at this time can be lasting. It is, therefore, of the first importance 
to lay the emphasis upon the best method of achieving the desired result. 
To that end we rely chiefly upon the appointment of an additional Assistant 
Secretary of War, Assistant Secretary of the Navy, and Assistant Secretary 
of Commerce, to devote themselves under the direction of their respective 
heads primarily to aviation and jointly to coordinate so far as may be prac- 
ticable the activities of their three departments with respect to aviation. 





1926] 


The q 
First- 
ment, wh 
Our a 
The h 
only for 
ment. 7 
proposed 
should c 
civilian | 
principle 
terial po 
wide rat 
a profou 
and civi 
The | 
by milit 
it is the 
control | 
properly 
last gen 
distrust 
Nor « 
air pow 
In the 
which t 
effective 
agreeme 
of air { 
the saci 
which t 
believe | 
and thet 
argume! 
nation t 
War: 
upon in 
und por 
man Cal 
to peac 
rather | 


By « 
from tl 
upon tl 
sharply 
movem: 
movem 
countri 
armam 

We 
an ade 
armies, 
with it 
subject 





| Jan, 


ty motors 
endeavor, 
1920 were 
tributed 


liquidate 
1 further 
ience had 
ndustries, 
of peace 
fficers in 


he newer 
itterness, 
prejudice 
discipline 
re much 
‘acter of 
hich that 
ypaganda 
forward. 
ticularly 
in every 


by the 
eat war. 
will go 
on, even 
without 
S appre- 
de there 
1er side. 
> under- 
ee 


en con- 
rts. In 
tters in 
nswers. 
res, we 
ould be 
second, 
as the 


solution 
ortance 
result. 
ssistant 
cretary 
pective 
e prac- 
10n, 








1926 | Report of Aircraft Board 199 
PArT ONE 

The questions to which we attempt answers are as follows: 

First—In determining an aviation policy for the United States Govern- 
ment, what should be the relation between the military and civilian services ? 

Our answer to this question is that they should remain distinctly separate. 

The historic tradition of the United States is to maintain military forces 
only for defense and to keep those forces subordinate to the civilian govern- 
ment. This policy has been amply justified by our experience. It has been 
proposed that we should establish a Department of Aeronautics, which 
should control all or a portion of our military air power as well as our 
civilian air activities. Such a department would be quite contrary to the 
principles under which this country has attained its present moral and ma- 
terial power. If the civilian air development should have anything like the 
wide ramifications that are predicted for it, such a new policy might have 
a profound effect upon the historic attitude of our nations toward military 
and civilian activities. 

The peace-time activities of the United States have never been governed 
by military considerations. To organize its peace-time activities, or what 
it is thought may ultimately be one large branch of them, under military 
control or on a military basis would be to make the same mistake which, 
properly or improperly, the world believes Prussia to have made in the 
last generation. The union of civil and military air activities would breed 
distrust in every region to which our commercial aviation sought extension. 

Nor do we see any force in the argument that the building up of a large 
air power—partly military and partly civilian—would be a peace movement. 
In the Conference on the Limitation of Naval Armaments the nations 
which took part made a real sacrifice of weapons which they believed to be 
effective. There was a real effort to secure peace by relying upon mutual 
agreements and good faith. Those who believe in the preponderating effect 
of air power, however, are not talking of disarmament when they suggest 
the sacrifice of battleships. They are talking of discarding the weapon 
which they think is becoming useless and substituting therefor what they 
believe to be a more deadly one. Whole cities are to be quickly demolished 
and their inhabitants destroyed by high explosives and poisonous gases. The 
argument is thus stated: “The influence of air power on the ability of one 
nation to impress its will on another in an armed contest will be decisive.” 

Wars against high-spirited peoples never will be ended by sudden attacks 
upon important nerve centers such as manufacturing plants, depots, lighting 
.nd power plants and railway centers. The last war taught us again that 
man cannot make a machine stronger than the spirit of man. The real road 
to peace rests not upon more elaborate preparations to impress wills but 
rather upon a more earnest disposition to accommodate wills. 


DANGER OF MISINTERPRETATION 

By our fortunate geographical position we have heretofore been freed 
from the heavy burden of armament which necessity seems to have imposed 
upon the nations on the continent of Europe. If one thing has stood out 
sharply in the past century it has been the great danger of the defensive 
movements of a nation being interpreted by their neighbors as offensive 
movements. This has naturally, perhaps inevitably, thrown most of the 
countries within the European orbit into the vicious circle of competitive 
armaments. 

We are all in accord that the United States must at all times maintain 
an adequate defensive system, whether it be surface ships, submarines, land 
armies, or air power. But let us not deceive ourselves. This new weapon, 
with its long range of power not only for defense but also for offense, is 
subject to the psychological rules which govern all armament. Armaments 
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beget armaments. It has been our national policy heretofore to Oppose 
competitive armaments. The coming of a new and deadlier weapon mys 
not result in any change in this policy. 

The belief that new and deadlier weapons will shorten future wars and 
prevent vast expenditures of lives and resources is a dangerous one which 
if accepted, might well lead to a readier acceptance of war as the solution of 
international difficulties. The arrival of new weapons operating in an ee. 
ment hitherto unavailable to mankind will not necessarily change the uli- 
mate character of war. The next war may well start in the air, but in all 
probability will wind up, as the last one did, in the mud. 

Second. How can the civilian use of aircraft be promoted? 

This brings us directly to the part of our inquiry which has perhaps 
attracted the least popular attention, but which may well be the most im- 
portant question which aviation presents in its far-reaching consequences 
to our people. 

The rapid development of aircraft under the impetus of the war has not 
unnaturally led to the strange assumption in many people’s minds that this 
new conquest of science is to be dedicated mainly to war purposes. No 
witness who appeared before your board made a more striking impression 
than the modest gentleman from Dayton, Ohio, who, with his brother, more 
than twenty years ago, started men flying. We can not refrain from quoting 
to you the words with which Orville Wright began his testimony: 

“Not being a student of naval or military affairs, I shall not presume to 
make any suggestions as to the use of aircraft in warfare. I offer onlya 
few suggestions, and none of them new, along the lines of civil aviation, in 
which I believe the National Government can and should take part imme- 
diately.” 

A great opportunity lies before the United States. We have natural 
resources, industrial organizations, and long distances free from customs 
barriers. We may, if we will, take the lead in the world in extending civil 
aviation. In this field international competition is to be desired by all. 

Progress in civil aviation is to be desired of and for itself. Moreover, 
aside from the direct benefits which such progress may be expected to bring 
us in our peace-time life, commercial aeronautic activity can be of real im- 
portance in its effect on national defense. It creates a reservoir of highly 
skilled pilots and ground personnel. Whatever is done to increase the use of 
aircraft to spread familiarity with aircraft among the people, and in gen- 
eral to develop “airmindedness” will make it easier rapidly to build up an 
expended air power if an emergency arises. 


STRIDES IN COMMERCIAL USE 


Both here and abroad, great strides have been made in the commercial 
use of the airplane in the last four years. In the United States, during the 
fiscal year 1925, the air mail flew a total distance of 2,501,555 miles, and it 
is unique among the world’s air lines that much of its regular flying is done 
at night. While no single European country shows as large a total as that 
for civilian operation, the total for all of Europe during 1924 is almost 
exactly 6,000,000 miles, with 64,000 passengers and 2,500 tons of mail and 
express carried. 

There has been no more inspiring chapter in American enterprise and 
courage than the establishment and conduct of the United States air mail. 
As early as 1918 the Postoffice Department initiated the air mail with a 
route from New York to Washington. The saving in time was not sufhi- 
cient to justify the continuance of this route. Other short routes were 
tried and abandoned for the same reason. Since July 1, 1924, the air mail 
has been operating a through service from New York to San Francisco. 
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Since July 1, 1925, there has been in operation an additional service by night 
between New York and Chicago. 

There is now a lighted airway from New York to Rock Springs, Wyo. 
The Postoffice Department owns ninety-six airplanes, of which sixty-one 
are equipped for night flying. Beacon lights guide the night pilot along the 
routes. In addition to the regular fields there are emergency landing fields 
and a system of revolving lights with red danger signals which enable the 
ground operator to signal to the pilot regarding weather conditions. The 
Postoffice Air Mail Service has grown from 21,389 miles flown in the fiscal 
year ending June 30, 1918, to 2,501,555 miles flown in the fiscal year ending 
June 30, 1925. 

“ The total miles flown since the establishment of the air mail amounts, 
to the end of the last fiscal year, to 10,526,532 miles. The service is not 
free from danger, but owing to the regularity of the route and the rigid 
inspection of the airplanes there has been a gratifying decrease in accidents. 

In addition to the Air Mail Service there has been in this country some 
further development in the use of aircraft for civil purposes, such as crop 
dusting, aerial photography, forest patrol, timber cruising, and _ private 
operation for personal transport. 

As common carriers, however, aircraft have not been used as much in 
this country as in Europe. In this respect they should stand on a general 
parity with vehicles of transportation by sea. For waterborne transport 
the Federal Government has provided a body of marine law. It lights the 
coasts, harbors and rivers; it studies the currents and marks the channels ; 
it surveys all navigable waters and publishes charts, sailing directions, and 
the Nautical Almanac; it maintains the Life Saving Service, regulates 
anchorages, issues weather maps and storm warnings, and spends millions 
yearly on river and harbor improvements; it inspects and certifies vessels 
for seaworthiness and examines and licenses all officers. If these aids were 
withdrawn waterborne transport would be difficult, if not impossible, under 
modern economic conditions. Unless some similar aid be given to air 
transport, development in that line will be seriously retarded. 


OpsTRUCTIONS TO DEVELOPMEN1 

The principal conditions standing in the way of progress and acting in 
restraint of the more rapid investment of private capital in the field of ai 
transport are: 

1. The excessive burden placed upon private capital if it is to be re- 
quired to pioneer in the development of flying equipment best suited to air 
transport and at the same time supply all the collateral requirements in- 
cluding airways and air navigation facilities, especially as such facilities 
are, by their very nature, open to the use of all, and no proprietary rights 
can be retained by the parties undertaking the original investment and the 
expense of maintenance. The parallel with maritime transport in this par- 
ticular is exact. 

2. A fear of the hazards of the air which makes it difficult to secure 
passengers, and a general idea of the airplane as a military or sport vehicle, 
unreliable for other use. 

3. A general uncertainty on the part of potential operators regarding 
the extent of the traffic available. 

4. The lack of definite legal status and of a body of basic air laws. 

5. The absence of Government inspection and certification of flying 
equipment and licensing of pilots and the lack of control over methods of 
maintenance and operation in so far as they have a direct bearing on safety. 

6. The slowness of the development of insurance facilities. 

To the end that this important field should receive the attention that it 
deserves, we recommend that provision be made for a Bureau of Air Navi- 
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gation under an additional Assistant Secretary of Commerce. We recom- 
mend the progressive extension of the Air Mail Service, preferably by con- 
tract, and also that steps be taken to meet the manifest need for airways 
and air navigation facilities, including an adequate weather service main- 
tained by public authority and planned with special reference to the needs 
ot air commerce. 

Beyond these general recommendations, we do not presume to suggest 
the definite legislation which should be passed upon this subject. Congress 
has already considered it at length. The Department of Commerce has 
made elaborate studies. We trust that the necessary legislation and appro- 
priations can be made effective in the very near future and a start made in 
this vitally important field. 


Mivitary Air STRENGTH 

Third—What should be the military air policy of the United States? 

Any consideration of the air policy of the United States, especially as 
regards the military air strength which we should develop, with its influence 
on the national budget, should be based on a carefv! consideration of— 

1. The general military policy of the United States. 

2. The air strength of those foreign states which, having in view our 
geographical position, could menace our security. 

Our naval strength is now determined by international agreement. So 
far as naval warfare is concerned, the strengths of the air arms of the 
naval forces of world powers will presumably be in close relation to the 
naval strengths authorized under the convention regarding the limitation of 
armaments. Here our obvious general policy should be to maintain our 
naval aviation in due relation to the fleet. 

Our national policy calls for the establishment of the air strength of 
our army primarily as an agency of defense. Protected, as the United 
States is, by broad oceans from possible enemies, the evidence submitted in 
our hearings gives complete ground for the conclusion that there is no 
present reason for apprehension of any invasion from overseas directly 
by way of the air; nor, indeed, is there any apparent probability of such 
an invasion in any future which can be foreseen. 

It furthermore appears that in order to place any considerable enemy air 
force in a position for effective operation against our cities, ground armies 
or military positions, it would be necessary to transport such force by 
water-borne shipping—airplane carriers and cargo ships—and establish a 
land base from which such operations could be carried on. This could not 
be effected so long as our fleet is undefeated on the sea. 

A careful study by the army and navy high commands of the factors 
entering into the question of the air strength should indicate the total 
strength needed in order io insure the proper measure of national security, 
while at the same time holding a consistent relation to our traditional policy 
of maintaining armed forces for defense rather than for aggression, and 
to the need of wise economy in all demands on the public purse. 

Due to the special prominence which it has received through newspaper 
publicity and otherwise, it seems well to supplement the reference in the 
preceding question regarding our danger from overseas attack by way of 
the air by some more specific discussion of the following question: 





No DANGER oF AN Arr ATTACK 
Fourth—Is the United States in danger by air attack from any potential 
enemy of menacing strength? 
Our answer to this question is No. 
This conclusion is based on the facts as they now are. No airplane 
capable of making a transoceanic flight to our country with a useful military 
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load and of returning to safety is now in existence. Airplanes of special 
construction and in special circumstances have made non-stop flights over 
land of 2,520 and 2,730 miles. Neither of the airplanes which made these 
fights carried any military load. Both flights were made under as nearly 
ideal weather conditions as possible, the purpose being record-breaking per- 
formances. The mere fact of the distance covered in these flights is, there- 
fore, no criterion of the ability of airplanes to make transoceanic flights of 
equal distance under war conditions and with an effective military load. 

Although there is some variance in the testimony on this point it seems 
to be the consensus of expert opinion that the effective radius of flight for 
bombing operations is at present between 200 and 300 miles. By effective 
radius of flight of a bombing airplane is meant the distance from point of 
departure to an objective which this airplane could bomb and then return 
to its starting point. This distance, for large bombing operations, includes 
allowance for possible adverse weather conditions, for the capacity of per- 
sonnel as contrasted with the capacity of the airplane itself, for some re- 
duction in speed and range in the case of a squadron as compared with a 
single plane and for time lost over the objective. 

All of this results in a very considerable reduction in radius for effective 
operation as compared with that which might be based on a single trial 
flight under favorable conditions. With the advance in the art it is to be 
expected that there will be substantial advance in the range and capacity 
of bombing airplanes; but, having in view present practical limitations, it 
does not appear that there is any ground for anticipation of such develop- 
ment to a point which would constitute a direct menace to the United States 
in any future which scientific thought can now foresee. 

Commander Rodgers, in command of the PN-g on the recent flight to 
Hawaii, states that there is no airplane in existence which would be able 
to come to this country across either ocean carrying a heavy military load, 
nor is the construction of one to be expected with known materials and 
known motive power. Commander Towers, one of the oldest flyers in the 
navy, who participated in the flight in 1919 from Newfoundland and to the 
Azores, expresses the opinion that for either of our coasts to be bom- 
barded from overseas would involve transporting airplanes by surface craft 
across the ocean. He adds that “with opposition it would be entirely ridicu- 
lous.” 

The fear of such an attack is without reason. 

In the foregoing we are speaking of an attack upon the continental United 
States and are ignoring an attack from Mexico or Canada. To create a 
defense system based upon a hypothetical air attack from Canada, Mexico, 
or any other of our near neighbors would be wholly unreasonable. For 
a century we have, under treaty, left the Great Lakes unguarded by a naval 
force; by mutual consent the long Canadian frontier is free from armament 
on either side. The result has justified such a course. 


A DEPARTMENT OF DEFENSE 

‘Fifth—Should there be a department of national defense under which 
should be grouped all the military defensive organizations of the Govern- 
ment ? 

We have, at an earlier point, considered a separate department of the 
air under which it has been proposed there should be grouped both military 
and civilian aviation activities. Such a proposition we have disapproved 
for the reason that civilian and military activities should, in our opinion, 
be kept separate. The present question involves different considerations. It 
is, in fact, largely a question of administrative machinery. Entirely apart 
from the problems that have been raised by the new and enlarged uses of 
military aviation, the question has been often before considered of uniting 
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the army and navy under a Secretary of National Defense. Presiden 
Harding made such a proposal to Congress, but, so far as we have been 
able to discover, this proposal did not meet with favor either in Congress 
or in the army and the navy. 

The argument in favor of such a course has been and is that there js 
now overlapping of the army and navy. There is some strength in the 
argument. Such consolidation might secure more cooperative training jn 
times of peace and perhaps some economies in buying. The amount of over. 
lapping is, however, less than is generally assumed. Moreover, an element 
of competition in certain matters has its advantages. 

The argument against such a course is the added complexity in organiza- 
tion which would inevitably result. The army and navy organizations urge 
with force that each of them is entitled to a member of the Cabinet in 
order that its special views may be properly presented to the President and 
to the Congress. If the two present service organizations were consolidated 
under a single Secretary it would at once become necessary to create a 
super-general staff. 

No secretary of national defense could operate the two organizations 
without subsecretaries and technical advisers. This super-general staff, 
which would be in addition to the present service staffs, would necessarily 
comprise army and navy advisers who had been educated not only in their 
own particular schools, but who would be required to have taken courses 
in the schools of the service to which they did not belong. It is difficult 
to see how any such super-organization would make for economy in time 
of peace or efficiency in time of war. 


WiItson’s AND LINCOLN’s Powers 

During the war period the President as the Commander-in-Chief of both 
services must act as the director of national defense. President Lincoln in 
the Civil War and President Wilson in the World War had to assume 
such a position. Moreover, when the President assumes such a position 
the necessity of linking the defensive agencies of the Government does not 
stop with the army and the navy. The Council of National Defense, which 
during the World War was organized to coordinate our industries and re- 
sources, included the Secretaries of War, Navy, Interior, Agriculture, Com- 
merce, and Labor. 

There are thus swept into the actual department of national defense, 
acting under the President, many other organizations whose activities during 
peace time have nothing directly to do with defense. The memory of the 
Great War is so recent that we hardly need call attention to the fact that 
railroads, coal supply, agricultural activities, important war industries, deal- 
ings with labor, all by special legislation had to be brought into coordination 
with the work of the army and the navy. 

We do not recommend a Depzrtment of National Defense, either as 
comprising the army and the navy or as comprising three coordinate de- 
partments of army, navy and air. The disadvantages outweigh the ad- 
vantages. 

Sixth—Should there be formed a separate department for air, ¢o- 
ordinate with the present Departments of War and Navy? 

Our answer is No. 


The quoted opinion of General Pershing and the direct testimony of 
General Summerall, General Hines and General Ely, of Admiral Sims, Ad- 
miral Eberle, Admiral Robison, Admiral Coontz, and Admiral Hughes 
stressed the need of the army and of the navy for their own air service. 
Modern military and naval operations cannot be effectively conducted 
without such services acting as integral parts of a single command. 
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Moreover, the training of these air services that are to act with the 
army and with the navy must be under the continuous direction and control 
of the command which is ultimately to use them. In these conclusions and 
principles we concur. The question left to consider is whether the coun- 
try has need of a separate independent air force in addition to the air 
power required for use with the army and navy. We do not consider that 
air power as an arm of the national defense has yet demonstrated its 
yalue—certainly not in a country situated as ours—for independent opera- 
tions of such a character as to justify the organization of a separate de- 
partment. We believe that such independent missions as it is capable of 
can be better carried out under the high command of the army and navy, 
as the case may be. 


THE EXAMPLE OF BRITAIN 

The example of the British Air Ministry, in complete control of all of 
Britain’s aeronautic activities, is frequently cited by those who urge the 
organization of an air department in our Government. Because of our dif- 
ferent geographical position we attach no weight to this precedent. In this 
connection we desire to draw attention to the fact that in Great Britain 
itself there is no unanimity of expert opinion as to the ultimate value of 
the Air Ministry from the viewpoint of national defense. We pass over 
the British newspaper comment that has been submitted to us. Statements 
both for and against can be found. The fact remains that between the 
close of the war and the beginning of 1923 Britain was agitated by an 
almost continuous discussion of the merits of the Air Ministry. 

The result was the appointment of the Prime Minister in March, 1923, of 
a subcommittee of the Committee on Imperial Defense to inquire into the 
cooperation and correlation of the army, navy and air force in matters 
of national and imperial defense. This subcommittee reported on Novem- 
ber 15, 1923. Incorporated in the main report was a special report dealing 
particularly with the relations of the navy and the air force. The com- 
mittee heard “a great deal of evidence from witnesses from both depart- 
ments” (navy and air force). None of this evidence, however, has been 
made available to us. The report refers to the controversy between these 
two services as “somewhat acute.” The Air Ministry “strongly objected 
to being partially dismembered so soon after it had been brought into exis- 
tence.” To the Admiralty, on the other hand, it seemed “intolerable” 
that they should be responsible for the success of the battle fleet and not 
have control of their own air arm. The result was to continue the sep- 
arate Air Ministry but to give the Admiralty a greater measure of control 
of the fleet air arm. Those who assert that Great Britain is about to 
repudiate her independent Air Ministry go beyond the known facts. Those 
who say that the matter is finally settled by this report likewise go be- 
yond the known facts. 

Part Two 

Having answered the foregoing questions as the evidence before us 
requires, we shall now consider some positive action that we think should be 
taken to improve the air services, (1) with reference to the army, (II) 
with reference to the navy, and (III) with reference to the industry as the 
source of supply for aeronautic matériel. 


I. THe Army 


Our consideration of the Army Air Servic can be conveniently treated 
under three headings, first, its strength; second, its condition in respect of 
personnel and matériel and the criticisms thereof; third, recommendations 
for its improvement. 
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The Army Air Service is a branch of the army which in its general 
status is similar to other major branches of the army, such as artillery 
infantry, and cavalry. It has in general the same degree of independence 
and is subject to the same degee of supervision and control under the Sec. 
retary of War and the War Department General Staff as the other branches, 
It has two major functions—one to render service in an auxiliary fle 
in time of war to other combatant branches of the army and the other 
that of an air force acting alone on a separate mission. 

Its present authorized strength is 1,247 officers and 8,760 enlisted men 
out of a total authorized strength for the entire military establishment of 
12,000 officers and 124,988 men. The actual strength on June 30, the close 
of the last fiscal year, was 912 officers and 8,722 men, at which time the 
actual strength of the whole army, including the Air Service, was 11,647 
officers and 115,130 men. 

In assessing the matériel strength of the Air Service the board has en- 
countered much difficulty, particularly in attempting to compare this strength 
with that of the other principal military powers. 

Regarding the strength of our own service, the most authoritative figures 
placed before us are those of General Patrick, the Chief of the Army Air 
Service, in which he defined “standard” planes as those “that could be 
used in emergency or if we suddenly went to war.” Under this definition 
he places our strength on June 30 last at 306 standard planes. 

He also states that there were on June 30 last in commission or in re- 
serve an additional 1,000 “of a similar type but of less value—but planes 
that might be used in war times.” He further has stated that since June 30 
last there have been received or are on order or are covered by present 
purchase plans for the Air Service 439 additional standard planes. The 
details of these figures by types and also a comparison of numbers of 
airplanes with foreign powers is given in Appendix A. 


COMPARISON WITH EvROPEAN POWERS 


The air strength of any particular power should be considered in rela- 
tion to its anticipated value in the scheme of national defense of that power 
and in relation, likewise, to the remainder of the military establishment. 
France, for example, has an army more than five times as large as our 
own, while the army of the British Empire is more than twice our own. 
Our strength of air arm in proportion to general military establishment 
compares favorably with that of any other power. Geographical position 
with reference to other nations is bound to affect necessary air strength as 
it affects the rest of the army. 

We turn to the second consideration—that is the condition of personnel 
and matériel in the Air Service and the criticisms thereof. 

We have found cause for nothing but praise of the skill, daring, and 
individual accomplishments of our army air pilots. They may challenge 
comparison with any in the world. Evidence before us has shown that 
much time and attention have been devoted to the study of air strategy, 
the development of air tactics, the design and construction of the very 
latest types of planes, and of all auxiliaries such as bombs, bomb sights, 
aircraft armament, photographic and other special equipment, and to the 
system of inspection to insure safety. 

If we have found difficulty in arriving at fair bases of comparison in 
dealing with figures of strength, it is even more difficult to assess our exact 
place in comparison with other powers in the more intangible fields of mili- 
tary and technical development. It must be recognized, however, that our 
military and naval air services hold a major share of the world’s air rec- 
ords. The round-the-world flight was made by American army pilots. 
Other notable feats have been at least as numerous in our services as in 
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those of other powers. The quality of our personnel and of our equipment 
in general can safely face comparison with that of any other power. 

It must be recognized that our Army Air Service personnel has been sub- 
jected in the years since the war to an extremely difficult and trying 
ordeal. The general effects of the reduction of the army after the world- 
wide war endeavor have been traced in an earlier section of this report. 
The effect of the violent change from war to peace conditions, involving as 
it did great reductions in rank, was a difficult ordeal for all branches of 
the service, and particularly so for the newest branch, which as an arm 
had little experience of peace conditions. 


CAUSES OF COMPLAINTS 

One effect of these readjustments has been to create a feeling of unrest 
and ‘dissatisfaction and of impatience against the control of the War De- 
partment General Staff. These feelings have been aggravated by questions 
of rank and promotion, resentment of control by non-flying officers, short- 
age of officers of flying experience in the higher grades, apprehension of 
wholesale transfers to the Air Service of the army, and dissatisfaction 
with the single promotion list. 

We do not believe that the release of the Air Service from the same 
degree of control by the General Staff as that imposed on other coordinate 
branches of the army is justified. Such a move would strike at the basic 
principle of unity of command and would depart from the organization of 
the army created by Congress in 1903, developed and perfected through sev- 
enteen years of peace and war, and again revised by Congress in the Na- 
tional Defense Act of 1920. 

These changes in organization first established and then strengthened the 
General Staff, whose business is to exercise supervision over training, dis- 
cipline, and inspections, to formulate policies, and to advise the Secretary 
of War. It does not administer. Its chief duties are concerned with 
preparation for war. 

There will be found at the end of this section of the report recommenda- 
tions regarding changes in the handling of Air Service personnel, which 
we believe should go far to allay many of the causes of criticism briefly 
reviewed above. 

Turning now from personnel to matériel, there is found among the 
criticisms adduced in evidence before us the recurrence of the terms “ob- 
solete,” ‘“‘obsolescent” and “unsafe.” : 

The question of when an airplane for military purposes becomes “ob- 
solete” is entirely a matter of judgment. In appraising the judgment 
exercised on this question two points must be kept in mind. First, that 
in a national emergency until the industry has been mobilized on a large 
production basis, every existing airplane which is safe, regardless of age 
and type, will probably be used for some military purpose; and second, 
that the useful life of a plane in active military service even in time of 
peace is very limited. 

The term “obsolescent’”” may be applied to any type of plane as well as 
to any type of automobile as soon as it has been put in service. By such 
time a new and better model is likely to be in the stage of design or de- 
velopment. This is a condition of progress and is especially notable in a 
new and fast developing science of art such as aviation. 

The rapidity of development in the new science must of necessity in any 
country result in there being but a small proportion of absolutely new and 
up-to-date planes out of the total possessed by any service. 


SAFETY OF PLANES 
The fact that any plane is “obsolete” or “obsolescent’” does not neces- 
sarily mean that it is “unsafe.” Lack of safety may result from faulty 
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aerodynamic or general design, from structural weakness, from unreliability 
of power plant or from deterioration through use or age. We find no 
evidence tending to show basically faulty aerodynamic design, or lack of 
structural strength as dependent upon design or construction. Nor unre- 
liability of American airplane engines as compared with those of foreign 
design and manufacture. 

The safety of planes, in so far as their deterioration through use or age 
is concerned, is dependent on rules and regulations for inspection and opera- 
tion, and their strict enforcement. General Patrick stated before us on 
October 13 that “the planes we have in service are inspected most rigidly 
before they are taken into the air. No man is allowed to take into the 
air a plane that is regarded in any way as unsafe.” Casualties have oc- 
curred. 

Moreover, with the art of military flying depending as it does so largely 
on elements of physical condition, training, skill, and judgment on the part 
of the pilot, casualties will occur, no matter what the equipment or how 
careful the inspection. The records show that the accident rate per number 
of miles flown has been steadily decreasing and that it compares favorably 
with the accident rate in other air services. 

In particular, much criticism has been directed against the DH plane, of 
which a large number were on hand at the close of the war. Our policy 
for the continued use of this plane is paralleled by that of the British Air 
Service, in which at the close of the war great numbers of this type were 
on hand and are still in use. A late report shows that the British Royal 
Air Force in their trans-Africa flight, recently completed, used DH planes 
substantially like ours and equipped with American-built Liberty engines. 

Our DH planes now in service have been modified in design or have 
been reconditioned, and the same is true of war-built Liberty engines be- 
fore being placed in use. This particular type of plane, though referred to 
by some critics as “flaming coffins,” has in the last three years been flown 
approximately 1,000,000 miles “cross country” on the army airways with- 
out a casualty. 

While the charge has been made in the public press that fliers have been 
compelled to fly in unsafe planes, no evidence of any such case has been 
submitted to us. It is clearly the duty of any one having any such evi- 
dence to submit it to the proper authorities in order that those guilty of 
such a violation of rules shall be severely punished. Particularly is this 
the duty of any army officer who has such knowledge. In the army the 
channels of protest are as well known as the channels of command and both 
are as old as the army itself. 

Any member of the Air Service who has knowledge that his brother 
fliers are being forced into the air in unsafe planes and who fails to make 
direct and immediate report of the concrete case and facts to his chief 
is at fault to the extent that his knowledge is accurate. 

Sums spent on research and development have been criticized. The 
justification for such expenditures is found in the rapidly changing char- 
acter of the art. The outstanding contributions to our credit are evidence 
that sums spent for research and development have produced substantial 
results. In every art of civilization much of value is learned from fail- 
ures, which indicate the closure of particular lines of research and the 
greater promise of others. Expenditures for research and development 
are the price of progress. Broadly viewed, we find no fair ground for 
criticism of such expenditures. 


RECOMMENDATIONS FOR CHANGES 
After careful consideration of the foregoing facts and criticisms as 
adduced in evidence we come to the third heading—recommendations for 
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legislative and administrative changes in the Army Air Service. We sub- 
mit the following recommendations : 

1. To avoid confusion of nomenclature between the name of the Air 
Service and certain phases of its duties, we recommend that the name 
be changed to Air Corps. The distinction between service rendered by air 
troops in their auxiliary role and that of an air force acting alone on a 
separate mission 1s important. 

2, In order that the Air Corps (Air Service) should receive constant 
sympathetic supervision and counsel, we recommend that Congress be asked 
to create an additional Assistant Secretary of War who shall perform 
such duties with reference to aviation as may be assigned to him by the 
Secretary of War. 

We foresee that such an official, properly used, could be the means of 
promoting close cooperation between aviation and the other parts of the 
army. In the matter of procurement he could be especially useful. If the 
expenditures not only for new planes but for experimentation and opera- 
tion were under the scrutiny of a civilian head, much of the feeling on the 
part of Congress that there was extravagance, and on the part of the Air 
Service that there was parsimony, might be avoided. 

We feel, further, that such an Assistant Secretary, acting in conjunction 
with the Assistant Secretary of the Navy and Assistant Secretary of Com- 
merce, for whose appointment recommendations elsewhere provide, could 
perform in a continuous way from year to year, by investigation and rec- 
ommendation, a substantial service to aviation. 

3. It seems desirable to give to aviation some special representation on 
the General Staff. There has not as yet been opportunity for many avia- 
tion officers of suitable rank to be qualified for membership on the General 
Staff. We therefore recommend that the Secretary of War create, ad- 
ministratively, in each of the five divisions of the War Department General 
Staff an air section, to be headed by a General Staff or acting General Staff 
officer detailed from the Air Corps (Air Service); such section, under the 
same supervision as other sections of its division, to consider and recom- 
mend proper action on such air matters as are referred to the division. 

To accomplish this it may be necessary to waive in these instances some 
present qualifications for membership on the General Staff. This plan 
may seem inconsistent with one of the fundamental principles of the 
General Staff—namely, that no member represent any particular service. 
We think the good to be gained, however, justifies departure from the 
general rule. Obviously, the men designated for such staff positions must 
be of a temper of mind to appreciate not only the special needs of aviation 
but the needs of the army as a whole. 


Two More BriIGADIER GENERALS 


4. We recommend that Congress be asked to provide two more places for 
Brigadier Generals in the Air Corps (Air Service), to be detailed by the 
Secretary of War for the usual four-year period, upon recommendation by 
the Chief of the Air Corps; one such officer to be placed in charge of 
procurement, with a view to its eventual separation from operation, if later 
found desirable; another preferably to head the group of air-training 
schools near San Antonio, Texas. 

5. To provide rank commensurate with command during the present 
shortage of field officers in the Air Corps (Air Service), we recommend 
that Congress be asked to provide that the assignment by the Secretary 
of War of Air Corps officers to flying commands, such as wings, groups, 
squadrons and schools, and not to exceed twelve important air stations, 
shall, when the Chief of the Air Corps certifies that no officers of per- 
manent suitable rank are available for such assignment, carry with it 
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the temporary rank appropriate to such command for the period of such 
assignment. An officer enjoying temporary rank under this plan should 
not be eligible to command outside his own corps except by seniority 
under his permanent commission. 

The award of such temporary rank to active flying officers will serve to 
fill a portion of the vacancies in field ranks now existing in the Air Corps 
(Air Service). This, in our judgment, should make it possible for the 
Chief of the Air Corps to approve transfers of suitable and physically 
qualified field officers from other branches of the army to other vacancies 
in field ranks in the Air Corps without detriment to the morale of. this 
branch. Such officers, of course, should qualify in flying. All must 
concede the justice and propriety of putting only experienced flying men 
in the immediate command of flying activities. 


Favor Extra Pay 

6. Considering the extra-hazardous nature of flying, we believe that the 
principle of extra pay for flying should be recognized as permanent in time 
of peace. The administration of the provision for flying pay should be 
such that it will be paid only where the duties on which an officer is 
engaged may reasonably require flying or where necessary to keep him in 
training for future flying. We further recommend that a suitable study 
be made of the subject of insurance with a view of its provision if eco- 
nomically practicable and in order to furnish at least partial support for 
the family in case of death or for the flyer himself in case of physical 
disability resulting from flying. 

We further recommend that there be instituted a special aviation medal 
and ribbon for extraordinary heroism in either peace or war. 

7. We find that there is a serious shortage of flying cadets and of Air 
Corps reserve officers. We recommend that suitable appropriations be 
requested in order to provide proper training of reserve officers and in 
order to provide necessary training planes and subsidiary flying fields for 
the use of the reserve. 

8. We recommend a very considerable increase in the number of in- 
stitutions where ground instruction is given to Reserve Officers’ Training 
Corps units in the fundamentals of military aeronautics. Further adequate 
provision should be made at the Air Service training schools for annual 
summer training in flying, so that members of the Air Corp Reserve Of- 
ficers’ Training Corps may qualify as military aviators and be able to 
receive their commissions in the same manner and at the same time as 
other members of the Reserve Officers’ Training Corps. 

9. We recommend that a careful study be made of the desirability of 
increasing the use of enlisted men as pilots in the Air Corps. 

10. The present is a transition period in the development of the Air 
Corps. New and approved types of airplanes to take the place of former 
models are now ready for production in quantity. For the next few years, 
therefore, special appropriations from the Congress are worthy of con- 
sideration. We do not consider it wise, however, to make definite plans 
for such an extended period as ten years; we consider a plan looking for- 
ward over a period of not to exceed five years as more prudent. We 
therefore do not recommend the full realization of the plan of the Lassiter 
Board, but rather that the matter be made the subject of further study 
under competent authority. 


II. Tue Navy 
In a manner similar to that made use of in the instance of the army, 
we may conveniently consider naval aviation under three headings: First, 
its strength and accomplishments; second, its condition in respect of per- 
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sonnel and matériel and the criticisms thereof; third, recommendations for 
its improvement. 

Naval aviation is not a separate branch of the navy, as the Air Service 
is of the army. Its personnel and equipment are distributed throughout 
and form an integral part of the fleet. It is administered through the 
Bureau of Aeronautics in the Navy Department, which in turn, is subject 
to the general supervision of the Chief of Naval Operations in much the 
same manner that the Army Air Service is supervised by the General Staff. 
On matters of personnel it is subsidiary to the Bureau of Navigation. 

On June 30 last there were 3098 service airplanes in naval aviation. Of 
this total 218 were with the fleet. The remainder were in reserve. In 
addition there were about 200 airplanes used for training or experimental 
purposes. In personnel there were 623 officers and 3,330 men whose major 
duties were concerned with aviation. Of these officers, 377 were qualified 
pilots. These numbers are included in the total naval strength of 8,380 
oficers and 84,332 men. Appendix A, attached, gives a full statement of the 
strength of our naval air arm together with some comparison with foreign 
countries. 

In estimating naval air strength the following two factors must further 
be considered: First, the ability of the ships of the navy other than air- 
craft carriers to utilize airplanes. To further this end catapults for the 
launching of airplanes are now installed on twenty-five to thirty combatant 
ships and are being provided for on others. Each of these ships carries 
from two to four airplanes. No foreign navy has accomplished anything 
substantial in this direction. 

Second, our strength in airplane carriers. We now have only one air- 
plane carrier, the Langley, which is a converted collier and has been 
used chiefly for experimental purposes. The Lexington and the Saratoga, 
which will be the largest and fastest airplane carriers in the world, will 
be commissioned in 1927. The treaty for the limitation of naval arma- 
ments governs our ultimate comparative strength in this class of vessel. 

Our Navy was the first among those of the world to adapt the airplane 
to use on and over the sea. This was accomplished through the development 
of seaplanes and flying boats. In these types of airplanes we have con- 
tinued to hold our lead. The navy early developed the catapult for the 
launching of planes from ships. No other navy has as yet produced a 
successful counterpart. We have done more extended cruising with large 
seaplanes than any other navy. Our naval aviators hold at least their share 
of world’s records and have to their credit many outstanding accomplish- 
ments, such as the first transatlantic flight. 


PROVISION FOR PROMOTION NEEDED 


We find nothing but praise of the personnel engaged in naval aviation. 
The matériel at its disposal is likewise generally of high grade, as is 
shown by the almost total absence of criticism of matériel by the naval 
witnesses who appeared before us. From these facts and from considera- 
tions similar to those outlined in the instance of the army we believe that 
the quality of our naval personnel and of its equipment is at least the equal 
of and in certain directions undoubtedly superior to that of any other 
power. 

There is a controversy in regard to the ability of airplanes under war 
conditions to sink the largest naval vessel. In our records will be found 
a complete summary of nava! experimentation on this subject over the 
past fifteen years. This is a highly technical question, and, in our opinion, 
any present answer must partake more of prophecy than of fact. 

There is unrest and dissatisfaction among the aviation personnel in the 
navy. They all agree in desiring to remain a part of the navy. They feel 
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that their devotion to aviation has prejudiced their chances for promotion 
and their opportunity for high command. They feel that the requirements 
for all officers to qualify in all branches ought not to be applied to aviators 
in its full rigor, as constant practice is essential to continued successful 
flying. These are among the most difficult questions we have been called 
upon to consider. There is justification, of course, for the contention 
of the higher officers that to be competent to command ships or fleets an 
officer must have sea experience. 

On the other hand, we feel that there should be a recognition of the 
principle that an officer with both air and sea experience should, other 
things being equal, be better fitted for command than an officer who has 
had sea experience only. We believe the solution lies in a broad and 
generous recognition of Admiral Mahan’s maxim that a naval officer should 
have a general knowledge of all branches of his profession and a special- 
ized knowledge of one. Beyond this, however, it must be clearly recognized 
that special provision for promotion must be made for those officers who 
through no fault of their own, have been confined solely to aviation duty 

As in the army, we find the direct command of flying men by non-flying 
officers is objected to. This difficulty has arisen partly through the opera- 
tion of causes discussed in the preceding paragraph, but more largely 
through the fact that there are no officers in the higher ranks of the 
navy with long experience in aviation. There appears to us justice in this 
contention, and we are recommending temporary advanced rank, following 
therein the same principle as in the case of the army. 

We find the criticism of deficiency in provision for reserve training in 
aviation to be justified. 

Some apprehension has just been expressed that special flight pay might 
be withdrawn and that the special insignia for officers qualified for avia- 
tion might be discontinued. These matters are covered in our recommenda- 
tions. 

There has been criticism of extravagance in naval expenditures of 
aviation. We do not find that this claim is established in any substantial 
degree. We find specific criticism of the continued operation of the naval 
aircraft factory. We believe that this factory should not be used on a 
production basis in competition with private industry, but that its mainte- 
nance for certain repair and experimental purposes be justified. 

Another complaint is of insufficient officer personnel to provide for what 
are claimed to be reasonable plans for aviation expansion. One solution 
of this difficulty would be a larger naval establishment. With the present 
limited personnel, which is based on our national policy, the problem of 
the proper distribution of this personnel is a difficult one. There will 
naturally be differences of opinion until modern navies equipped with 
aviation have been subjected to the supreme test of actual warfare. We 
do, however, consider that every effort should be made to provide adequate 
aviation personnel to develop the possibilities of this new arm. Increased 
use of enlisted pilots would greatly assist in solving this personnel prob- 
lem and should render unnecessary the increase of the Naval Academy. 

It is thought by the technical staff officers who have been responsible for 
the development of our efficient naval aviation matériel that the present or- 
ganization provides no posts of authority commensurate with their re- 
sponsibilities ; that the future promises little but continuation in subordinate 
positions. We have been able to find no immediate specific remedy for 
this situation, but are of the opinion that the claims of these officers de- 
serve careful consideration by the Navy Department. 
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List oF RECOMMENDATIONS 
After careful consideration of the foregoing, we recommend as follows: 


First—The appointment of an additional Assistant Secretary of the 
Navy under the conditions and for the purposes discussed elsewhere in this 
report. 


Second—The carrying as extra numbers, and at their own request, of 
officers (line or staff) of the grade of Captain, Commander and Lieutenant 
Commander, who have specialized in aviation so long as to jeopardize 
their selection for the next higher grade and thus insure such promotion 
as would be otherwise due. 

Third—The giving of temporary rank as captain, commander or lieuten- 
ant commander to any officer of a junior grade when he is detailed to duty 
requiring specialization and for which the higher rank is proper. 

Fourth—The maintenance of flight pay as at present, but with the con- 
ditions and in connection with the insurance study recommended for the 
army. 

Fifth—Additional plans for, and suitable provisions for, the training of 
reserves. 

Sixth—To the end that naval aviators should have the opportunity to 
present naval aviation problems to those responsible for the shaping of 
the policies and for the handling of the personnel of the navy, we recom- 
mend that representation should be given naval aviators in details in both 
the Office of the Chief of Naval Operations and the Bureau of Naviga- 
tion. We recognize that there are fundamental distinctions between the 
organization of the high command in the army and the navy. 

With a proper spirit of cooperation, however, we feel that the naval 
high command will find real opportunity to utilize the special knowledge 
and counsel of the naval aviator. This is analogous to the infiltration of 
Air Corps officers into the General Staff of the army. Here, as in the 
army, the particular men chosen must be of the temper of mind to ap- 
preciate not only the special needs of aviation but the needs of the navy as 
a whole. 

Seventh—Selections for command or for general line of duty on aircraft 
carriers and tenders, or for command of flying schools, or for other im- 
portant duties requiring immediate command of flying activities should be 
confined to those officers who, while otherwise qualified, are also naval 
aviators; and such a policy should be followed as will provide a sufficient 
body of officers thus doubly qualified from which to select. 

Eight—An aviator assigned to general line duty for purposes of quali- 
fication in command should be disassociated from aviation to the minimum 
extent. 

Ninth—Junior officers in aviation who, for any reason have not had 
the required sea duty being examined for promotion. 

Tenth—Special insignia for aviators should be retained, and a special 
decoration for extraordinary heroism or achievement in aviation should be 
provided, as in the case of the army. 

Eleventh—A study should be made to secure a method through which 
sufficiently attractive careers may be provided in order to retain qualified 
technical officers in naval aeronautic design and construction. 

Twelfth—A study should be made of the desirability of increasing the 
use of enlisted men as pilots in naval aviation duty. 





III. Tue Arrcrarr INpustry 
The importance of the aircraft industry in relation to national defense 
is obvious. The size of the air force needed in the event of a great war 
will always be far beyond anything that it is economically feasible to 
keep up in any country in times of peace. The rapidity of the develop- 
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ment of the art of airplane design, rendering flying equipment. inferior 
for service use against a major power within a few years after design, pro- 
hibits the gradual manufacture and accumulation of material and its storage 
for use in any future emergency. 

The airplanes to equip the expanded force in case of war must therefore 
be built when war is actually at hand, and the speed of their manufacture 
is a vital factor in military effectiveness. The relative wastage of equip- 
ment in war, too, is beyond anything known in peace, and production must 
be kept continuously at the highest pitch in order to supply the demands 
of the forces in the field. 

The experience of the late war gives concrete illustration of the war-time 
and post-war problems of an aircraft industry and shows that in respect of 
the production of airplanes an international conflict coming without ap- 
preciable warning divides roughly into three successive parts. The first, 
lasting but a few weeks, is that in which dependence has to be placed on 
factory equipment and factory personnel actually in the service, before 
there has been time to get any program of expansion under way. It is 
succeeded by a somewhat longer period, during which the aircraft industry, 
using its existing facilities to the utmost and expanding them as rapidly 
as possible, delivers new airplanes to the service at a moderate but steadily 
increasing rate. : 

In the third and final period the production of the aircraft industry 
proper is augmented by the incursion into the airplane field of a wide 
variety of plants normally engaged in manufacturing such things as pianos, 
furniture, automobile bodies, fancy hardware, and other articles not vitally 
necessary in the prosecution of war. When that stage is reached the 
rate which airplanes can be produced in a highly industrialized country 
like the United States is very great. 

The permanent aircraft industry is most important during the first and 
second stages and as a source of engineering development and supervisory 
talent at all times. For a few months, and they would be among the 
most important months of any war, it would have to carry the full burden 
of supplying equipment. After others had begun to take a share of that 
burden the industry would still have the responsibility for the design of im- 
proved machines. The furniture manufacturer cannot be expected to start 
experimental work or to do anything more than build from complete sets 
of drawings furnished to him. Anything that strengthens the industry as 
a whole, and especially anything that conduces to the strengthening of the 
design and engineering departments of the companies building aircraft, must 
be considered as a contribution toward the national defense. 


CAPACITY OF MANUFACTURERS 


There are certain obvious difficulties which preclude accurate appraisal 
of the capacities of the airplane industries of the United States and of the 
principal powers. Even in respect of many of the airplane-manufacturing 
plants in the United States data as to existing capacity submitted to us 
were found unrealiable, data as to potential capacity were even more so, 
and corresponding data in respect of the aircraft industries of the prin- 
cipal powers were in most cases pure speculation. 

We have taken into consideration (1) data obtained by the Industrial 
War Plans Division of the office of the Chief of Air Service. United 
States Army, as a result of the survey of the aircraft industry which was 
made during 1925 in conjunction with the Aeronautical Chamber of Com- 
merce; (2) the data submitted by individual companies of the industry in 
response to requests from us; (3) the data as to World War production 
of airplanes compiled in the office of the Chief of Air Service; (4) the 
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data obtained by personal visits to various plants by representatives of the 
Industrial War Plans Division. : 

Upon the basis of this data we estimate that the aircraft industry of the 
United States can be counted upon to contribute to the air strength of the 
United States during the first twelve months of a major emergency calling 
for the mobilization of the entire industrial resources and man power of 
the country approximately 15,000 airplanes. This production would, of 
course, come in gradually, starting at a moderate figure and increasing 
steadily throughout the year. While the first year’s requirement of our 
military and naval services might not be met by this production (dependent 
upon the rapidity with which the other phases of our military and naval 
programs go forward), it is not apparent that any other power could make 
appreciably greater progress toward meeting its aggregate requirements 
within the first twelve months of a war. 

During the second year of the war new plants constructed or converted 
for mass production during the first year should be capable of bearing an 
increasingly greater proportion of the total war load, and it is probable 
that, at the end of eighteen months, if not sooner, our aggregate monthly 
production would be measurably greater than that of any other nation. 
In this connection it should be borne in mind that our geographic situation 
makes dire urgency of aircraft at the beginning of the war far less im- 
portant for us than for European countries. 

If a certain amount of business is needed to keep an essential industry 
in a sound condition, the amount of support that the Government must, 
directly or indirectly, provide decreases as the business coming from 
other sources is increased. It is, therefore, in the interests of economy 
and of efficient national defense that these other sources should be devel- 
oped. Civilian operation of aircraft furnishes an obvious non-military 
market for equipment. The sale of small airplanes to private owners 
affords another market, and one which may be more important as time 
goes on. Outlets for American aircraft may also be found abroad. 

In this connection we are advised that other powers have sent official 
missions to foreign countries, and that sales have resulted therefrom. 
American manufacturers should be encouraged in their efforts to develop 
an export trade. 

Poticy ror New EQuiIpMENT 

Is seems to us probable, however, that for some time to come the 
strength of the aircraft industry in the United States will depend pri- 
marily on the number of new airplanes ordered by the services. The 
determination of new policies will be of no avail to the manufacturers 
without orders for work to be done in the factories. This does not mean 
that the size of a government’s air force should be determined by the 
need of industry. On the contrary, the size of the air force must be de- 
termined solely on the basis of the large policy of national defense. 

The gradual depletion of the war stock requires increase in the amount 
of new equipment ordered annually. In that respect the industry’s situa- 
tion is assured of improvement. Whatever the size of the orders placed, 
however, they can be made to yield the best result both for the services 
and for the manufacturers if there is some continuity of policy and some 
clear aim. 

It appears impracticable to make definite plans for the size of the air 
force at some period ten years or more distant, and for the amount and 
type of equipment to be bought each year to reach that goal. Conditions 
change too rapidly. It does, however, seem feasible to lay down a general 
policy. 

It appears that it should be possible, at this stage of the development of 
the art, to select a given type of machine as a standard for two or three 
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years, with the understanding that, barring some extraordinary development, 
no change would be made within that time. The industry would then 
be assured of a continuous series of orders for a standard design, while 
an excessive multiplication of types of equipment in service would be 
avoided. Those advantages seem to outweigh the small gain in per form- 
ance of the individual airplane that might at times result from a willingness 
to put a new type into service every few months. There should be a 
standard rate of replacement, selected to give a complete turnover of 
service equipment at definite intervals, so that the number of new pursuit 
machines ordered, for example, might show no extreme fluctuations from 
year to year. 


We therefore recommend: 

1. The adoption of a policy of continuity in orders and of a standard 
rate of replacement. 

2. Production orders be given only to companies which maintain design 
staffs of reasonable size and keep them active. 

3. Proprietary right in design be fully recognized. 

4. Governmental competition with the civil industry in production activity 
be eliminated except in those projects impracticable of realization by the 
civil industry. 

5. During a period of production of a type accepted as standard there 
be placed a succession of small orders for experimental designs to be given 
limited service tests, the best of these designs produced during a two or 
three year period being adopted as the next standard. Such orders, dis- 
tributed among firms having design and production staffs of proved compe- 
tence, should be awarded at a liberal price, high enough to cover all the 
overhead expense involved in the upkeep of the design and experimental 
departments. 

6. Existing statutes covering the procurement of supplies and requiring 
competitive bidding be modified where necessary to allow putting the recom- 
mendations previously made into effect. 

7. Governmental research in aeronautic science be actively continued 
and the testing facilities of the various department agencies should be made 
readily available to the civil industry. The functions of the National Ad- 
visory Committee for Aeronautics should be extended to cover the field 
of advice to inventors regarding aeronautic inventions. 


CONCLUSION 


In submitting this report, Mr. President, we feel constrained to say 
that our diverse experiences, associations and habits of mind_ necessarily 
produced views differing at first nearly as widely as some of those ex- 
pressed in the testimony heard by us. We were a unit, however, in feeling 
that in the discharge of the duty which you asked us to perform our 
conclusions would be of practical value only in so far as they commanded 
our own unanimous and undivided support. 

We do not minimize the difficulties which we have experienced in reach- 
ing such a result. To do so would be to belittle the difficulties which must 
still be faced by those who under your authority are charged with the 
administration and execution of existing laws and of such modifications 
thereof as the Congress in its wisdom may enact. We have reached a 
unanimous conclusion because we have approached our task in a spirit of 
mutual accomodation and understanding. The same spirit may prove help- 
ful both to those charged with the grave responsibility of developing the 











1926 | 


policies 
who en 


Nov 


STREN( 


strengt 
inator. 
even 0 
compa 

Fur 
No tw 
ard,’ 
best ty 
power 
design 
“servic 
design: 

Suc 
signifi 
status 
tabula 
substit 
nate a 
useful 
machi! 
fit for 
pariso 

In 
States 
which 
units | 
stitute 
which 


a) 





[ Jan. 


elopment, 
ould then 
gn, while 
would be 
perform- 
‘illingness 
uld be a 
nover of 
W pursuit 
ons from 


standard 


in design 


1 activity 


by the 


rd there 
be given 
| two or 
ers, dis- 
| compe- 
r all the 
rimental 


equiring 
» recom- 


yntinued 
be made 
nal Ad- 
he field 


to say 
-essarily 
Ose €X- 
feeling 
rm our 
manded 


. reach- 
*h must 
ith the 
ications 
ched a 
pirit of 
e help- 
ing the 








em 2 aig 








1926] Report of Aircraft Board 217 


policies in regard to the use of aircraft in national defense and to those 
a encounter the hazards of actual operations in the air. 
Respectfully submitted, 
DwicHt W. Morrow 
ArTHuR C. DENISON 
WiLtLtiAM F. DuraAnp 
HirAM BINGHAM 
J. S. PARKER 
CarL VINSON 
James G. Harporpb 
FRANK F. FLETCHER 
Howarp E. Corrin 
November 30, 1925 


APPENDIX A 


STRENGTH IN AIRPLANES AND PERSONNEL OF THE UNITED STATES ARMY 
AnD Navy Arr SERVICES, COMPARISONS WITH THE AIR SERVICES OF 
GREAT BriTAIN, FRANCE, ITALY, AND JAPAN 
In attempting to state the airplane strength of the United States Army 

and Navy air arms and of the air forces of the principal powers certain 
fundamental barriers which lie in the way of accurate appraisal of such 
strength must be considered. The difficulty is to obtain a common denom- 
inator. The great variety of design, which is characteristic of airplanes 
even of the same class, is one of the chief barriers to accurate statistical 
comparison. 

Furthermore, differences in nomenclature must be taken into account. 
No two powers classify their airplane strength by means of the same stand- 
ard. Thus airplanes classified as “first line’ by one power, meaning the 
best types in the possession of this power, might be considered by another 
power as “second line,” because it had placed a few units of later and better 
design in service. In this connection it should be noted that the word 
“service” when applied to a military airplane means that this airplane is 
designed to take part in active military operations in time of war. 

Such further expressions as “reserve” or “in storage’ have no absolute 
significance in themselves. They are merely representative of a current 
status which is subject to constant change. In some countries airplanes 
tabulated under the heading “in reserve” are machines which are “service” 
substitutes for those in actual use. In others the same heading may desig- 
nate airplanes which are inadequate for use in war but which are safe and 
useful for peace-time flying. In still others the term “in reserve” includes 
machines built during the late war which might, if wholly rebuilt, be made 
fit for further war use. It is with such limitations in mind that the com- 
parisons which follow have been made. 

In the table which follows, showing the airplane strength of the United 
States Army, the term “standard” describes airplanes of the latest type 
which have been delivered to the army for regular service use by tactical 
units and which are either in actual service or in reserve. The term “sub- 
stitute for standard” refers to airplanes of somewhat earlier type, but 
which could be used in war times. 


AIRPLANE STRENGTH UNitep Srates ARMy AIR SERVICE 
a) Status of airplanes on hand June 30, 1925: 
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c) Scheduled for procurement, fiscal year ending June 30, 1926: 
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Section (a) of the above table gives the total airplane strength of the 
United States Army Air Service as 1,396 airplanes. In order later to 
compare the army strength in service machines with that of the principal 
powers, it is necessary to deduct from this total the number of training 
machines, as follows: 


Total airplane strength United States Army Air Service............. 1,396 
Less—Training machines 


Strength in service machines of United States Army Air Service. ..1,035 


Section (b) of the table shows that the Army Air Service had on order 
June 30, 1925, 169 airplanes, of which 144 (169 less 25 training machines) 
were service machines. Section (c) of the table shows that for the current 
fiscal year funds have been provided to enable the purchase of 170 (270 
less 100 training machines) new service airplanes. 

In addition forty airplanes fit for flight but unsuited to war purposes are 
available for peace-time flying. 

In the following table the airplane strength of the United States Navy 
is given in terms approximately comparable to those used for the army: 
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Unitep States NAVAL AIRPLANE STRENGTH, JUNE 30, 1925 


a) On hand. 
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c) Airplanes classified as active and reserve (service airplanes) stated 


by types: 
Active Reserve Total 
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1—n addition 78 airplanes fit for flight but unsuited to war purposes are 
available for peace-time flying. 

From the above table it appears that the United States Naval Air Ser- 
vice has a service strength, deducting training and experimental types, of 
398 machines. It has on order 177 new airplanes, of which 44 are training 
machines; it thus proposes to add to its present strength 133 new service 
airplanes in the current fiscal year. 

In the table given below an attempt has been made to compare the 
strength in service airplanes of the United States with that of the four 
other principal powers. The figures given for the United States, Great 
Britain, and Japan include machines in reserve. The Italian and Japanese 
figures also include training planes. The French and Italian figures of 
machines in reserve are stated separately and are approximations. 

] Service airplane strength of the United States, Great Britain, France, Italy and 
apan, 





Apr. 1, 1925 


June 30, 1925, Great Brit- June 30, 
United States, ain, service 1925, Japan, 
service and reserve andreserve Jan. 5, 1925, France, Apr. 1, 1925, Italy Service re- 
excluding training. excluding excluding training. including training. serve, includ- 
training. Service. Reserve. Service. Reserve. ing training. 


A y 025 
Nave’ ’39R 4 15423 1,053 1,542 5,000 750 750 1,300 





In connection with the above table the following should be noted: Not 
more than 25 per cent of the service airplanes of any of the powers listed 
above are of designs representing the most advanced state of the art in 1923 
and subsequently. In respect of degree of obsolescence of equipment, all 
the principal powers are in substantially equal positions. The French 
figure of 4,000 machines in reserve includes approximately 3,000 air- 
planes of pre-armistice design and production. These airplanes would have 
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to be rebuilt or reconditioned for campaign use. The service strength of 
the French Air Force, therefore, appears to be in the neighborhood of 
2,550 machines. The Italian reserve of 750 machines is wholly composed 
of machines which will require considerable reconditioning or complete 
rebuilding for war use. 

In the following table the personnel strength of the Air Services of the 
United States and of the four other principal powers is compared: 


Air Service Personnel of the United States, Great Britain, France, Italy and Japan 


United States Gt. Britain France Italy Japan 
June 30, ’25 Apr. 1,’25 Jan. 5,’25 Apr. 1,’25 June 30, '25 
Se ry Army 938 
Navy 706 
1,644 3,282 1,974 753 983 
Cadets. ; : 115 ae 
Warrant officers .. 292 
Enlisted men......Army 9,063 
Navy 4,141 
13,204 26,561 34,312 10,657 6,853 
Total sales 14,848 32,656 36,286 11,410 7,836 
Pilots ... sary 835 
Navy **638 
1,473 2,14 3,184 921 774 


* Includes Marine Corps 





This appendix cannot conclude, as might appear desirable, with a table 
giving over a period of years the military and naval aeronautical expendi- 
tures of the United States and the four other principal powers. Such a 
table, although its compilation is possible, would lead inevitably to confu- 
sion as to the comparative aeronautical power these expenditures can 
maintain. Accurate measurement of the relative purchasing power of 
currencies is difficult even when on a gold basis. It becomes impossible 
for practical comparative purposes when such currencies are subject to 
wide variations in gold value. Radical fluctuations in the gold value of the 
currencies of several of the countries under consideration occurred between 
the period of the granting of aeronautical appropriations and actual ex- 
penditure of the sums appropriated, thus further adding to the difficulty of 
accurate statistical comparison. After due consideration, therefore, the 
omission of the table in question has been deemed wise 
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REPORT OF LAMPERT AIRCRAFT COMMITTEE 


The report signed by all of nine members of the committee, Represent- 
atives Lampert of Wisconsin, Chairman; Vestal of Indiana, Perkins of 
New Jersey, Faust of Missouri and Reid of Illinois, Republicans; Lea of 
California, Prall of New York, O'Sullivan of Connecticut and Rogers of 
New Hampshire, Democrats. 

Mr. Reid, who is chief counsel for Colonel William E. Mitchell in the 
latter’s trial before an army court-martial, submitted a special concurring 
report, in which he advocated a program more in keeping with the pro- 
posals of Colonel Mitchell than is favored by the whole committee. 


TEXT OF RECOMMENDATIONS 
The recommendations are as follows: 


1. That the Federal Government cease competing with civilian aircraft in- 
dustry in the construction of aircraft, engines and accessories. 

2. That means be provided whereby the inventor who alleges violation of 
his patents by the Government may apply for relief other than by resort to 
the Court of Claims. 

3. That procurement be separated from operation in all Government air 
services, 

4. That one single government civil agency have sole charge of procure- 
ment of aircraft, engines and equipment, to the end that duplication in 
expense to be avoided, uniformity of equipment promoted and a continuous 
and definite policy established looking to stronger sources of supply, the 
maintenance of the industry, promotion of aircraft production to the 
capacity of the nation and the establishment of a sound policy of Govern- 
ment procurement. 

5. That Congress immediately pass a law permitting the procurement of 
aircraft engines and aeronautical instruments and accessories without re- 
quiring competitive bidding, under restrictions that will promote the best 
interests of the Government. 

6. That Congress authorize the procurement agency to recognize rights in 
designs of aircraft, engines and accessories. 

7. That the industry be assisted in the procurement of non-commercial 
supplies, either through the Government as debits on procurement contracts 
or the grouping of purchases without the industry. 

8. That the air service departments of the Government make greater use 
of the facilities of the Bureau of Standards for research and technical work 
and correspondingly reduce their own activities. 


REGULATION OF COMMERCIAL FLYING 

9. That Congress provide by law for the regulation and encouragement 
of commercial flying through a Bureau of Air Navigation in the Department 
of Commerce. Provision should be made for the charting of airways, 
for emergency fields, aircraft facilities, night flying and a_ specialized 
weather information service. That so far as practical such developments 
should be preceded by essential engineering surveys. 

10. That Army and Navy landing fields and facilities be made available 
for civilian aviation, so far as practicable. 
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11. That Governors Island at New York City and Grand Park at Chicago 
be made airports for postal and civilian use. 

12. That a greater number of men be trained as aviators and that more 
adequate equipment and facilities be provided for reserve fliers. 

13. That reserve pilots receive not less than four hours’ training a 
month throughout the year and be called for active duty at air service sta- 
tions for tactical training for a period of not less than two weeks each year, 

14. That additional compensation necessary to obtain an adequate num- 
ber of competent mechanics to maintain airplanes in efficient operation 
be provided; that such mechanics should be relieved of routine military 
duties. 

15. That Congress provide remedies for the inequalities and injustices 
suffered by the aviation officers of the army and navy. 

16. That Congress determine immediately and settle by legislation the 
respective fields of operation of the army and the navy. 

17. That the War and Navy Departments should survey, condemn and 
destroy all obsolete and unsafe airplanes. 

18. That the War Department release for general commercial use at least 
two-thirds of the war-built Liberty engines, now held in storage, at moder- 
ate prices. 

19. That not less than $10,000,000 should be spent annually for the War 
Department and like sum for the Navy Department for the procurement 
of new flying equipment, constructed by the civilian industry. The orders 
should be based on a continuing program. 


Five-YEAR PRroGRAM ADVOCATED 


20. That there be established a separate and all-inclusive budget for each 
of the air services, the allocation of the appropriations to be by law. 

21. That a five-year program of construction, education, training, ap- 
propriation and commercial encouragement should be formulated and car- 
ried out. 

22. That the air services of both the army and the navy should at once 
be adequately represented on the General Staff of the army and the Gen- 
eral Board of the navy by members who will firmly support the full and 
complete use of army and navy aviation for the'defense of the country. 

23. That there be established a single Department of National Defense, 
headed by a civilian Secretary, specially charged with the coordination of 
the defenses of the country. 

As to the last recommendation, the committee said: 

“A single Department of National Defense, through its unity of com- 
mand, would harmonize our national defense system, reduce expenditures for 
supplies and prevent needless duplications, promote understanding, lessen 
friction between our different military arms and provide a uniform and 
equalized system of pay, promotion and retirement. It should decrease the 
overhead maintenance and decrease the number of organizations and bureaus 
within the departments. It should promote the interchange of effort in 
peace and war; it should work for economy, efficiency, and strengthen our 
national defense. 

“It would train and habituate our military organizations in peace time 
for that cooperation that is essential in war.” 


FINDINGS AS TO ExistING POoLicIEs 
Reviewing its activities the committee states that more than one hundred 
and fifty witnesses were examined under oath. With regard to air service 
policies it found: 
That there is no uniformity of Army and Navy policy. 
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That the Navy system of promotion and pay deprives flying personnel of 
opportunity for high command and does not recognize that the aviation 
service is any more hazardous than the non-flying branches of the service ; 
that the result is lowering the morale of the aviators in the Navy. 

That discrimination arises as to pay and promotion of Army aviators, 
contributing to a spirit of discontent. 

That the air defense of the country has created new and very involved 
problems of administration without sufficient representation of airmen on 
the General Staff of the Army and General Board of the Navy. 

Appended to the report is information under date of December 8, 1925, 
from Rear Admiral W. A. Moffett, chief of the Bureau of Aeronautics in 
the Navy Department, to Representative Lea, giving him the status of 
aviation in the Navy. It shows that from July 1, 1921, to July 1, 1925, a 
total of two hundred and sixty-seven officers completed the naval aviator’s 
course, and forty-eight enlisted men completed the naval aviation pilot's 
course. 

The number, types and condition of Navy planes is given by Admiral 
Moffett as follows: 


Status OF Navy PLANES 


Type Serviceable Unserviceable On Order 
TRS. 5.7 58 2 5 Violas sides aie cole aN 106 62 62 
De cic ehe scary an isis Aiee Sars 365 36 a 
ED SG Vin cio ee vecee ss 34 2 20 
Eo ho sia's Wiiieie ae ele ’i ousted 78 36 

SUMMARY OF ARMY PLANES 

Type First Line Second Line Third Line Total 
RENIN oda. 65. Vee a Sas eee oO 138 682 820 
a ee OI II 0 102 
IEE cd 5 ols. bi¢ oe. 6:06 (eke aia 25 165 9 190 
I 515 34ic%. 505. 6 deccse 08 a Oks Oo oO 9 9 

OS cr 116 314 700 1,121 
ME ERS 657818. Saw Kak Scghare ater ta oie oo eee ale wet N ee WGA FOee ss 471 

NN NN ics Md aris tah w el cose a oc OR on arel'e bce ateiane ata 1,592 


In commission, 829 planes; in storage, 763. Built since war, 140; during 
war, 300; to be reconditioned at $5,000 each, 390. 


Rem Raises “FREE SPEECH” QUESTION 


Representative Reid, in his special report, criticized the failure of the 
committee to present an outline of how the proposed single Department of 
Defense should be organized. He concludes a summary of statements from 
a number of sources, including Colonel Mitchell, who was quoted as saying 
in the testimony : 

“T think there is no question hut what a Department of National Defense 
with sub-secretaries to run the air and the water and the land is necessary.” 

Criticism of “conservatism” in the Army and Navy are referred to by 
Mr. Reid, and under the heading “Free Speech” he says: 

“That officers are embarrassed in testifying before Congressional com- 
mittees for fear of disciplinary measures, unfavorable consideration, or loss 
of opportunity for advancement, or other unfavorable action, was the sub- 
ject of affirmative testimony which was not refuted by other evidence. One 
is inclined to believe that there does exist at least a feeling of embarrass- 
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ment, particularly among junior officers, in giving testimony, and this con. 
dition should not be permitted to continue.” 

Mr. Reid deals with unity of command, duplication of air effort, Coast 
defense, effect thereon of aircraft, procurement and production; flying as 
a distinct arm, flying officers in command, naval aeronautics as a naval prob. 
lem, types and models of planes, airdromes, technical development, and tes. 
timony that was taken by the committee on those subjects. 


No EvipENCE OF CORRUPTION 


With the report are several appendices covering phases of the work that 
are not mentioned in detail in the signed report. Appendix A _ reviews 
charges that were investigated against the methods of administering the air 
services under the general heading of “Manutacturers’ Aircraft Association 
and Save-Harmless Clause.” 

“The most searching investigation on the part of the committee,” it js 
stated with regard to charges of corruption, “discloses not the slightest 
ground for the charge that the air service procedure is corrupt.” It had 
been asserted that one-fifth of the money appropriated by Congress went 
in profit to aircraft builders. 

“Instead of prospering on air service contracts,” continues the statement, 
“the industry is impoverished. A large percentage has failed and gone into 
the hands of receivers. In one instance the receiver got a Government con- 
tract and went into bankruptcy on it.” 

it is decided that all witnesses agreed that the industry “instead of fat- 
tening on Government contracts is being steadily starved to death.” 

A charge that there was an “air trust’ known as the Manufacturers’ 
Aircraft Association is answered as follows: 

“The committee finds that there is no ‘aircraft trust’; that there is not 
now and never has been a service conspiracy.” 

With regard to the “cross license agreement” between Government agen- 
cies and manufacturing companies the committee finds that the manufac- 
turers were not perpetrating a fraud upon the Government. The agreement 
was described as a pooling of about 200 patents, permitting each member to 
use all of the patents. 

The committee refers to a charge that private manufacturers were per- 
mitted to steal aviation patents through what was called a “save-harmless” 
clause in the contracts. This clause, it is stated, was the result of a law of 
Congress and did not permit the stealing alleged. 

Appendix B deals with “Government expenditures in aircraft” and shows 
the cost of the Army and Navy air services for 1920 to 1924 to have been 
$424,234,107.90. 


CrENSURES FACTORY OPERATION 


“Too much has been spent,” states the report, after reviewing the dis- 
tribution of the funds, “in attempting to put the Army and Navy in the 
business of manufacturing airplanes, experimentation, research, and so 
forth, and too little has been spent in actual purchase of airplanes and 
engines. Both Army and Navy, instead of sticking to their job—preparing 
themselves to fight—have been operating large factories with thousands of 
employes and specialists on the payroll.” 

At the two factories of the Army and Navy more civilians were found 
to be employed than by the entire aircraft industry and without a view to 
continuity of production in the industry. 

“The Lassiter Board report” is discussed in Appendix C. Attention is 
called to the fact that the board of army officers recommended legislation 
to be prepared for introduction in Congress. 
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SECRETARY’S NOTES 


Membership: New members joining since last report: 


Wickizer, V. D., Ensign, U.S.N. Smyth, J. B., Midn., U.S.N. 
Howe, H. C., Ensign, U.S.C.G. Blakeslee, H. W., Ensign, U.S.N, 
Barnhart, F. C., Ensign, U.S.N. Towner, G. C., Ensign, U.S.N. 
Mayer, W. S., Ensign, U.S.N. Couto, P. da Costa, Comdr., B.N, 
Blue, J. S., Ensign, U.S.N. Albice, J. L., Lieut., U.S.N. 
Thomas, F. J., Ensign, U.S.N. Punnett, H. R., Miss 
Carrington, J. H., Ensign, U.S.N. Prendergast, Maurice, Mr. 
Benson, W. H., Ensign, U.S.N. Mayo, W. B., Mr. 

Manseau, B. E., Lieut. (CC) U.S.N. New, W. A., Ensign, U.S.N. 
Wanglin, B. C., Jr., Ensign, U.S.N. Thomas, T. C., Ensign, U.S.N, 
Wanglin, B. C., Mr. 


Under Professional Notes, page 2341, December issue, 
Errata “From September 3 to October 3” should have read 
“From October 3 to November 3.” 


One of our contributors in this issue, Lieutenant 
Naval ; i ane ae tee ; 
; Commander E. E. Wilson, U. S. Navy, will re- 
Officer Wins 5 sg gia 
: ; ceive the American Society of Mechanical En- 
Engineers : agen ‘tbe “an 
gineers’ award of $too for the best contribution 
Award ; ; : 
to the oil and gas symposium of 1925. His paper 
was in competition with hundreds of others submitted by engineers, 
chemists, physicists, industrialists, and other technical experts. 
The name of the winning paper was “Power Plants for U. S. Navy 
Aircraft.” 


International Law for Naval Officers, by Soule and 
New Books McCauley, has been revised and a new chapter on 

“Angary” has been added. The additional chapter, 
treating of neutral shipping in American ports taken over by the 
government during the World War, is important to naval off- 
cers. The price remains the same, $2.00 postpaid. A new book 
entitled Engineering Mathematics has just been published by the 
Institute for use in the Department of Mathematics at the Naval 
Academy. It was prepared by members of the staff of the Depart- 
ment of Mathematics. This book “represents an attempt to make 
the closest sort of cooperation between (academic) Departments, 
and to send the students to the other Departments equipped with 
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the necessary set of practical mathematical tools.” 
limited, and is for sale to midshipmen only, but should there be 
any demand for it, a larger edition will be run off in the second 


This edition is 


printing, the price being $2.10 postpaid. 


Lieutenant Commander O. O. Hagen, U. S. Navy, 


nnel ; ; :; —_— ° 

mane Retired, in a plea for co-operation of officers of 
inin ‘ ‘ “ar 

Training the Navy in developing navy training courses, has 


requested the editor’s assistance, and the following is presented : 


The Bureau of Navigation prepares and issues to all ships and stations, 
free of charge, navy training courses for nearly all ratings. The present 
courses have been prepared by officers to meet urgent demands for such 
The time spent on these courses 
As a 
result, some of these courses are not complete and do not fulfill the re- 
But this condi- 


aids to personnel training in the Navy. 
by most of these officers has been in addition to their other duties. 


quirements for the training of personnel in those ratings. 
tion is being remedied as fast as practicable, and new courses, complete 
in themselves for each rating, will be issued as soon as officers to write 
the courses and funds become available. 

These courses will then offer a scientific, thorough, and efficient means 
for the division officers to train their men. They will form a standard text 
book for each rating, which forms by far the fastest and most efficient 
means for imparting knowledge. Any person who can read and under- 
stand what he reads can learn more electricity, for example, in ten minutes 
from a good text book than Franklin could learn in his whole life by 
experimentation. 

Our present men in the Navy have nearly an average eighth grade edu- 
cation. They have the training and the intelligence to use the text books 
with excellent advantage. To supply every rating with an efficient train 
ing manual will result in a wonderful improvement in our present slow 
system of training. 

Our four-vear enlistment makes it especially desirable that we train 
our men as fast as possible, so that the Navy may receive maximum results 
from their short service. These training manuals, used by the division 
officers at their routine divisional instruction periods, offer us the most 
efficient manner of training our men. 

The Bureau keeps a jacket for the training manuals of each rating. All 
comment and recommendations received from officers in the Navy on any 
course are placed in that jacket. When a course is to be revised, all this 
data is used. 

More assistance in the preparation of these manuals should be re- 
ceived from officers in the Navy, and would be of much assistance. If 
officers who are now training men every day would only send in an outline 


of their training, or send in recommendations for improvement of our 
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present courses, the work of issuing excellent manuals to each rating 
would soon be accomplished. 

The full co-operation of all officers in this important work is desire 
by the officers who are now preparing these manuals. It is hoped that all 
officers will lend a hand to this valuable work 


Attention is invited to the article by Lieutenant Com. 
Naval mander H. H. Frost, U. S. Navy, in this issue. There 
has recently gone into effect the new legislation regard. 
ing the Naval Reserve, and it is extremely important that the sery- 
ice should be acquainted with the entire reserve question. Someone 


Reserve 


| 
t 


has said that success in war is largely dependent upon the effective- | 


ness of the reserves. To those who in the World War were | 


largely responsible for building up our Navy from 56,000 men to 
nearly 500,000, this question was of extreme importance. During 
the corresponding period the number of ships in commission in- 
creased from 197 to 2,003 and the number of officers increased 
from approximately 4,300 to 32,500 


3<; 
‘ - Due to an extra demand for the March, 1924, 
_Suennge Febru April, and July, 1925, issues Re 
‘ebruary, April, anc y, 25, issues e 
Wanted ; fhe . 


PROCEEDINGS, the Institute is very short of 
these numbers. If any member can spare one or all of the above 
issues, it would be appreciated if same would be mailed to this 
office. 
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